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SANITARY AND SCIENTIFIC. 

It is not many years since the Street Cleaning De- 
partment was accustomed to gather together the refuse 
of the homes and the thoroughfares of New York city, 
load it into barges, tow it out past Sandy Hook, and 
dump it into the sea. This primitive method of dis- 
posal of the city's wastes was adopted in the belief 
or, perhaps, to speak more truly, under the pretext, 
that the heavier refuse would sink to the bottom, and 
the lighter portions would be taken in hand by the 
kindly winds of Heaven, and distributed everywhere 
but in the vicinity of Greater New York. As a matter 
of fact, the greater part of the floating matter came 
back, to form an unsightly and unsavory fringe along 
the foreshore of New York harbor and of the many 
seaside resorts located on the nefghboring coasts. 
Largely owing to the efforts of the late Col. Waring, 
whose memory must ever be enshrined in the hearts 
of a grateful municipality, if not in its public places, 
we have changed al! this, and to-day the barbarous 
method of dumping at sea has been practically abol- 
ished. Under the more scientific methods now adopted, 
the city’s waste is waste no longer. What part of it 
is not sold is put to city uses, and much of it is actu- 
ally made to render a profitable return. The heavier 
matter, which used to find its way to the bottom of the 
sea outside Sandy Hook, where, at times, it caused 
trouble and misgiving to mariners by tending to form 
bars and shoals, is now used in the production of new 
land for the use of the city. Thus, at Riker’s Island, 
the filling in with the city’s heavier refuse has re- 
sulted in the production of 84 acres of land, each of 
which is estimated to be worth $10,000, and by the 
year 1910 it is estimated that the total amount of 
made ground will have reached 270 acres. Down at 
Coney Island the same work of reclamation is being 
carried on, and 80 acres of the sunken meadows that 
border Coney Isiand Creek has been reclaimed and 
brought up to grade. We understand, moreover, that 
the, United States government is prepared to purchase 
ashes from the city to fill in the large section of 
ground which it is making at the southerly end of 
Governor’s Island. So much for the heavier refuse 
The lighter refuse has also been rendered profitable. 
In the first place, the privilege of picking over the 
rubbish is let by contract, and a good price is paid 
for the same. What the contractor rejects is used as 
fuel in the boiler room of the city’s new plant at the 
Williamsburg Bridge. The operating expenses of this 
plant are paid by the money received for the picking- 
over contract. The plant serves to light the Williams- 
burg Bridge, the Street Cleaning Department's stables, 
and the public schools in the immediate district. It 
cost $83,000,-and it produces a revenue equivalent to 
$62,000 a year. The Chief of the Street Cleaning De- 
partment is certainly to be congratulated on the fact 
that the present methods of disposal of city wastes are 
at once scientific, sanitary, and commercially profitable. 

——__—_>-+-o- >. 
CAR BRAKES AND STEEL DUST. 

In the course of an official report made not long ago 
to the New York Rapid Transit Commission, on the 
Sanitary condition of the Subway, the author, Dr. 
Soper, draws attention to the amount and character 
of the black dust, which he considers to be a matter 
of no little importance. Probably most of the Subway 
passengers have noticed this dust, which already in 
twelve months of operation has done much to discolor 
the light tints and tiled surfaces of the Subway. They 
will be interested to learn that chemical analysis shows 
that this dust contains 62.78 per cent of metallic iron, 
the particles of which it is composed ranging in size 
from fragments that can almost be seen with the naked 
eye to pieces less than 1-25,000 of an inch in diameter. 
The greater part of this pulverized iron is the result 
of the grinding up of brake shoes, the daily loss in 
weight of which is surprisingly large. The “smudg- 


OS OSS Oar 


Scientific American 


ing” effects of this dust are due to the presence of 
about one per cent of oil, which is sufficient to give 
it secure lodgment upon all surfaces. Dr. Soper states 
that an amount of this dust which is too small to be 
weighed with accuracy is capable of producing a black 
mark upon white linen which can be seen at a distance 
of twenty feet. 

Another point mentioned in the report as having 
been investigated in its relation to sanitary conditions 
is the temperature, which in summer is found to be 
decidedly higher in the Subway than on the street 
outside. During the hottest week, August 4 to 10, 
of this year, the average daily temperature for the out- 
side air was 73.2; in the Subway it was 83.1. This 
increase in temperature is mainly, and probably almost 
entirely (though the doctor does not say so) due to 
two features of Subway operation, which more than 
any others contribute to the excellence of the serv- 
ice, namely, the rapid acceleration of the trains by 
the electric motors, and the rapid stopping of the 
trains under the powerful action of the Westinghouse 
brakes. Each of these operations is accompanied by 
the generation and radiation of heat, both from the 
motors and from the brake shoes. The heating of the 
motors is not only inconvenient to the passengers dur- 
ing the hot weather, but it represents a loss of a cer- 
tain proportion of the power that is taken up from the 
third rail. The heat generated at the brakes presents 
another actual loss, to say nothing of its effect in 
raising the subway temperature, and the inconvenience 
occasioned by the metallic dust into which the shoes 
are ground. 

Dr. Soper suggests as a method of solving the 
difficulty of overheating, the introduction of soffie 
regenerative control, by which the motors shall act as 
generators during the period of retardation, and thus 
serve the double purpose of stopping the train and 
converting the momentum into electrical energy. The 
proposal to brake the trains by means of the motors 
is not a new one, and it is said to be open to the objec- 
tion that heat will be generated in the motors when they 
are acting as generators, to an extent that will make the 
reduction in heating over that produced by the brake 
shoes of inconsiderable quantity. At the same time we 
note that one of the vice-presidents of the Erie Rail- 
road has stated that, during an inspection which he 
recently made of the Valtellina three-phase railway, 
where the regenerative system is used on down grades 
and in reducing speed, he found that there is a decided 
saving, not only through the return of energy to the 
line, but also in the reduction of wear and tear to 
brake equipment and the tires of wheels. 

We are decidedly of the opinion that, whatever may 
be the merits of the regenerative system as a means 
of reducing brake-shoe wear, and eliminating the pres- 
ent dust and heat, there is another method which 
should by all means be given fuller consideration in 
designing the new Subways that are now under consid- 
eration. We refer to the method of assisting accelera- 
tion and retardation by placing each local station at 
a summit of a short grade, so that in approaching 
a station the train is running up grade, and in start- 
ing from a station is running down grade. The princi- 
ple has been applied in the present Subway at a few 
stations in a very limited degree. It would be entirely 
feasible to increase the grade and length of these 
approaches, eyen if it should be done to the extent of 
eliminating all level track between stations that are 
only a quarter of a mile apart, as many of them are. 
An investigation of the problem will show not only 
that it would be possible to make an enormous reduc- 
tion in the amount of necessary braking power, but 
that the amount of current required for starting the 
local trains and bringing them to the desired velocity 
could also be greatly reduced. 

ee ee 

THE REORGANIZATION OF THE BRITISH NAVY. 

Further important steps in that reorganization of 
the British navy which has been in continuous pro- 
gress during the past three years have resulted in a 
saving during the present year of $17,500,000; and a 
further economy of $7,500,000 will be effected during 
the next twelve months. Notwithstanding this heavy 
reduction in the expenses, the strength and efficiency 
of the navy have been considerably enhanced. The de- 
partment realizing that success and efficiency are large- 
ly dependent upon the morale of the men, and their 
willingness to throw their energies into the work in 
hand, have carefully scrutinized the record of every 
man in the service, and have discharged from the fleets 
all those men (over 1,000 in all) who were considered 
to be undesirable; and with regard to the vessels them- 
selves, the Admiralty have continued the policy of 
dismantling vessels that do not come up to the modern 
standard of a useful unit for fighting purposes. This 
policy was inaugurated over a year ago, when no less 
than one hundred vessels were sold out of the service 
in one fell swoop. A further number of ineffective ves- 
sels have been discarded, so that now the navy is com- 
posed entirely of the most modern types of warships. 
The crews of the dismantled vessels have been drafted 
to the reserve fleet in home waters. This fleet will be 
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kept in commission ready for instant service, and each 
vessel will be manned by a full crew. 

An important step has been taken with regard to 
the constructional programme. During the past few 
months the naval executive have been carrying out 
careful investigations, among both private and govern- 
ment shipyards, to ascertain the shortest time in which 
the various types of vessels could be built and armed 
complete, ready for sea. The Admiralty are them- 
selves practically testing the matter with the construc- 
tion of the 18,000-ton battleship “Dreadnought” at the 
Portsmouth government dockyard. This vessel was 
commenced early in October last, and is to be launched, 
completed, and armed ready for commission within 
eighteen months from the laying of the keel. The in- 
quiries among the private yards have proved so satis- 
factory, that the department intend in future to play 
the waiting game, ascertain what the other powers are 
doing, and then act accordingly. 

The Admiralty intend to build four large armored 
cruisers annually, and this number will not be exceed- 
ed unless unforeseen contingencies arise. Owing to the 
rapid strides in the development of warship equipment 
both offensive and defensive, in future the shipbuild- 
ing programme will be confined to one year, and the 
construction of a number of vessels will not be spread 
over a number of years, as has heretofore been the 
practice. There will never be any difficulty, however, 
should exigencies so demand, in increasing this out- 
put to coincide with the naval developments of other 
powers. 

Owing to the alterations in the balance of power due 
to the recent war and the removal of the political vor- 
tex from the Far East to Europe the various fleets have 
been completely rearranged and the home fleets con- 
siderably strengthened. These are now composed as 
follows, the armored cruisers including the powerful 
vessels of the “Pgwerful” and “Diadem” classes. 


FLEET IN COMMISSION AT SEA. 
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The Admiralty have made arrangements to carry out 
maneuvers in June next upon a scale which has never 
been attempted before in the history of the British 
navy. The whole of the various fleets in different parts 
of the globe, together with the reserve fleet in home 
waters, comprising 397 vessels, are to act together in 
their respective waters. In this series of maneuvers 
the recently elaborated scheme for the protection of 
trade will be severely tested, and it is being arranged 
for the shipping interests to co-operate with the fleets 
for the elucidation of this difficult problem. 

a ~acssitiilsia ti delliniien 
THE HEAVENS IN JANUARY. 
BY HENRY NORRIS RUSSELL, PH.D. 

There are now two telescopic comets in sight at 
once. Schaer’s comet, at present south of the equa- 
tor and very faint, is still observable with powerful 
telescopes, and a new comet was discovered by Gia- 
cobini at Nice on the morning of December 7. It was 
in the morning sky, near Arcturus, and was moving 
slowly toward the sun. 

The first rough calculations of its orbit have come 
to hand, and show that it is now rapidly approaching 
the sun. It will reach its perihelion about January 
20, and at that date will probably be within twenty 
million miles of the sun and many times brighter than 
it is now; but as it will be on the far side of the sun, 
it will not be a conspicuous object. After its peri- 
helion passage it will be south of the sun, and visible 
only in southern latitudes, so that its whole period of 
visibility in our northern skies is only a few weeks. 

This is the case with many comets, and it is there- 
fore necessary, from the astronomical point of view, 
that the news of a comet's discovery shall be telegraph- 
ed over the world at once, so that observations shall be 
secured. To wait for the mails, or for the printing of 
even a weekly periodical, would be altogether too slow. 

A regular organization exists to meet this need. 
When a comet is discovered in this country, the news, 
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together with the comet's position in the sky, and the 
rate and direction of its motion, is telegraphed at once 
to the Harvard Observatory. The corresponding “cen- 
tral station” in Europe is at Kiel in Germany. As soon 
as the news is received, it is distributed broadcast to 
all the institutions which subscribe to this scientific 
form of news service and cabled across the Atlantic 
for similar distribution in the other hemisphere. The 
first observers of the comet likewise send in the results 
of their observations to the central office, so that in two 
or three days there are available enough observations 
to serve as a basis for an approximate orbit. Then with 
the distribution of information about this orbit, and of 
the ephemeris, or series of predicted places of the 
comet derived from it, the work which demands tele- 
graphic speed is usually at an end. 

The actual messages are much shortened by the use 
of a telegraphic code. This not only saves money, but 
works for accuracy, as long series of numbers are very 
liable to errors of transmissicn. But as an additional 
check, every message ends with a “control word,” which 
represents the arithmetical mean of the numbers given 
in the preceding words, so that the existence of an 
error in the message can thus be detected. 

THE HEAVENS. 

The winter constellations now display their full mag- 
nificence. Orion is a little east of south, with Taurus 
above on the right, and Canis Major below and to the 
left. Sirius is now well up in the southeast, and below 
it appears the irregular cross of stars which marks the 
position of the Great Dog's hindquarters. 

Above Sirius on the left is Procyon, the only bright 
star in Canis Minor, and higher up are the twin stars 
of Gemini. The upper one, Castor, is a very fine dou- 
ble, whose two components revolve about one another 
in a very elliptic orbit in a period of about 350 years. 
They are now beginning to approach one another, and 
in about sixty years (according to the best calcula- 
tions) they will be three or four times as close to- 
gether as they are now, while the line joining them 
will be at right angles to its present position. Each 
of these two stars is attended by an invisible dark 
companion, whose existence is made known to us by 
the spectroscope. One of these revolves about its pri- 
mary in about three days, and the other in about nine. 
star which attends the system at 
some fifteen the distance between the bright 
ones is moving with them, and must be in motion 
about them in an orbit whose period must be numbered 


the faint 
times 


Finally, 


by tens of thousands of years. 

Below Gemini is Cancer, marked only by the small 
star cluster called Praesepe, and below this again are 
Leo, just rising, and the head of Hydra to the south- 
ward. Auriga, Perseus, Cassiopeia, Cepheus, and Cyg- 
nus lie in successive order along the Milky Way, the 
last just setting in the northwest. Aries, Andromeda, 
and Pegasus are south of them, and then Pisces, Cetus, 
and Eridanus, in the very dull southwestern sky. 
Ursa Major is on the right of the pole, and Ursa Minor 


and Draco are below it. The only conspicuous planet 


is Jupiter, near the meridian, though Saturn and Mars 
are visible in the southwest in the early evening. 
THE PLANETS. 


Mercury is morning star throughout January, but is 
best visible in the early part of the month, especially 
about the 4th, when he is farthest from the sun. He 
rises about one and one-half hours befere sunrise, that 
is a little before 6 A. M., but he is so far south that 
he will be low down near the horizon and hard to see. 
Later in the month he gets too near the sun to be well 
seen, 

Venus is morning star, but is practically invisible, as 
she rises only 40 minutes before the sun on the Ist, 
and is even nearer him for the rest of the month. 

Mars is evening star in Aquarius, and sets at about 
9 P. M. in the middle of the month. He is moving 
eastward among the stars at about three-quarters the 
rate of the sun’s apparent motion, so that the sun over- 
takes him very slowly, and he remains an evening star 
for several months. Though now far from his greatest 
brightness, he is in a part of the heavens where there 
are no bright stars, and Saturn alone competes with 
him in the southwestern sky. 

Jupiter is in Taurus, south of the Pleiades, and 
comes to the meridian at 8 P. M. in the middle of the 
month. Transits or eclipses of his satellites, visible in 
the evening: occur on the Ist, 8th, 10th, 16th, 17th, 24th, 
and 31st. They have a tendency to come on the same 
days of the week, because the first satellite makes four 
revolutions about Jupiter in 7 days 2 hours, the second 
satellite two revolutions in 7 days 2% hours, and the 
third satellite one revolution in 7 days 4 hours. Hence 
at the end of a week all three come back very nearly 
to their original positions, but at a later hour in the 
evening. The fourth satellite, whose period is 16 days 
18 hours, does not come into any such arrangement. 

Saturn is evening star in Aquarius, and sets about 
8 P. M. on the 15th. He is about 10 degrees below and 
to the right of Mars. 

Uranus is in Sagittarius, too near the sun to be 
observed. Neptune is in Gemini. On the 15th he is in 
R. A. 6h. 37m., dec, 22 deg. 12 min. north, and crosses 
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the meridian at 11 P. M. Only in powerful telescopes 
can he be distinguished from faint stars, except by his 
motion from night to night. 

THE MOON, 

First quarter occurs at 10 A. M. on the 3d, full moon 
at 11 A. M. on the 10th, last quarter at 4 P. M. on the 
17th, and new moon at noon on the 24th. The moon is 
nearest us on the 20th, and farthest away on the 4th. 
She is in conjunction with Jupiter on the 6th, Neptune 
on the 9th, Uranus on the 22d, Mercury on the 234, 
Venus on the 24th, Saturn on the 26th, and Mars on the 
28th. The conjunction with Saturn is close, and an 
occultation will be visible in the southern part of the 
United States; but as it will happen in the day time 
(about 2 P. M.) it is doubtful if it can be seen. 

Princeton, 1905. 





CALVIN MILTON WOODWARD. 
BY MAUCUS BENJAMIN, PH.D, 

The American Association for the Advancement of 
Science has held since its inception in 1848 fifty-four 
meetings, and of these only one, that of Charleston, 
in 1850, was held in the Southern States. The chang- 
ing of the time of meeting from summer to winter 
has made it possible for its members to gather occa- 
sionally in the South, and therefore the fourth winter 
meeting will be called to order in the old historic city 
of New Orleans on December 29. Last year its delib- 
erations were presided over by William G. Farlow, 
the distinguished cryptogamic botanist of Harvard 
University, who will yield his high cffice this year to 














CALVIN MILTON WOODWARD, 


Calvin Milton Woodward, famous as an educator and 
as an engineer. 

Prof. Woodward was born in Fitchburg, Mass., on 
August 25, 1837. His father, who was of English an- 
cestry, was a sturdy farmer and a highly-respected 
town official. The boy, like many other New England 
lads, spent his summers on the farm doing his full 
share of the work, and then was sent to school during 
the winter months. In time he passed through the 
high school, and in 1856 entere’? Harvard, where the 
muscle and brawn acquired on the farm at once gained 
for him a place on the college crew, and in four races 
he rowed in the winning boat. Studies were not neg- 
lected, however, and he was graduated in 1860, deliver- 
ing an address at Commencement on “Archimedes as a 
Mechanical Engineer.” 

Soon after graduating he was made principal of the 
Brown Classical High School in Newburyport, Mass., 
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mathematics in the university, receiving three years 
later an appointment to the full possession of the chair. 

In 1868 also he prepared a plan for the organization 
of a polytechnic department which was accepted, and 
in 1871 he became dean of the new department. Later 
Nathaniel Thayer, of Boston, contributed largely to 
the funds for erecting a new wing to the old university 
building, and in his honor the chair held by Prof. 
Woodward was named the Nathaniel Thayer Professor- 
ship of Mathematics ‘and Applied Mechanics, In the 
active occupation of this chair Prof. Woodward still 
continues, and all of his teaching is done in connec- 
tion with the College and the School of Engineering 
and Architecture. 

While dean of the School of Engineering Prof. Wood- 
ward came to realize and appreciate the great defects 
of secondary education: in the United States. Accord: 
ingly in 1879 he organized shop work, first for the stud- 
ents in the engineering course; and finding that the 
subject matter was easily within the grasp of boys from 
fourteen to sixteen years of age, he planned a second- 
ary school in which tool work and drawing should be 
integral parts of the course of study. In a word, he 
planned the St. Louis Manual Training School, and was 
successful in finding friends to furnish means for its 
endowment. The school was opened in 1880 with a corps 
of teachers chosen by him, and with a course of study 
which he prepared. He became its first director, an 
office which he has ever since held, although in recent 
years the personal attention given by him to the’ school 
is less than formerly. The St. Louis Manual Training 
School is the pioneer of its kind in the United States, 
and has served as the model in organizing other similar 
schools. In his own words, he believes the best prac- 
tice is to “put the whole boy to school,” for then, as 
another has added, “you will have a whole man by 
and by.” 

Prof. Woodward is the author of “The Manual Train- 
ing School” (New York, 1887) and “Manual Training 
in Education” (1890), both of which have been favor- 
ably received and are accepted authorities on the 
subject. 

In addition to his work in connection with the uni- 
versity, the greater opportunities which his youthful 
enthusiasm had hoped for in St. Louis soon manifested 
themselves in many fields. In 1878 he was elected to 
the Board of Schools of St. Louis and served one year, 
failing of re-election in consequence of his opposition 
to the practice of teaching German in the elementary 
grammar schools. Later he was active in securing a 
new charter for the Board of Education, and on its 
adoption in 1897 he was chosen a member of the first 
board, and was re-elected in 1899 and 1906, serving 
twice for a term of a year each as president, The 
work of the St. Louis Board of Education is well 
known, and Prof. Woodward's influence on it is easily 
recognized and appreciated. In 1892 he was appointed 
a member of the Board of Regents of the University 
of Missouri, and has served for six years on that 
board, the greater part of the time as its president, 

Prof. Woodward was prominently connected with 
the Louisiana Purchase Exposition held in St. Louls 
in 1904, serving as chairman of the International Jury 
of Awards to pass upon aeronautic matters, and also 
as president of the Aeronautic Congress, His eminent 
services in the cause of science and education gained 
for him in 1884 the conferment of the honorary degree 
of Doctor of Philosophy by Washington University, 

He has been very active in many State and educa- 
tional associations and is now a member of the Na- 
tional Council of Education. For many years he has 
been a member of the St. Louis Engineers’ Club, and 
for a time was its president. Likewise he has been 
president of the Society for the Promotion of Engi- 
neering Education, as well as holding membership in 
the American Society of Civil Engineers and the 
American. Society of Mechanical Engineers. 

His connection with the American Association for 
the Advancement of Science began with his election 
in 1882 to membership. Two years later he was ad- 
vanced to the grade of Fellow, and in 1899 he was 
chosen to preside over the Section on Social and Beco- 
nomic Science, and in 1903 over the Section on Mech- 
anical Science and Engineering, with the rank of vice- 





and after a year’s service secured a leave of ab e 
and enlisted as a private in the 48th Massachusetts 
Volunteers. He was soon elected first lieutenant, and 
later captain, and served in Louisiana until August, 
1863, when the regiment was sent home and mustered 
out of service. He participated in the siege and cap- 
ture of Port Hudson, and in the patrol of the Missis- 
sippi River. 

On returning to Newburyport he resumed his duties 
as principal of the high school, and taught Latin, 
Greek, and mathematics until July, 1865, when he re- 
signed to accept an appointment in St. Louis, where 
he has since remained. In the autumn he began his 
career as vice-principal of the Smith Academy of 
Washington University. During the illness of Chan- 
cellor Chauvenet, charge of the mathematics division 
was given to him. The assignment proved a fortunate 
one, and in 1868 he was made assistant professor of 


president on each occasion. In 1904 at the meeting 
held in Philadelphia—where twenty years previous he 
had received his first prefermen!-—-the council, recog- 
nizing his eminence, elected him president of the 
association, an honor worthily earned and most fit- 
tingly bestowed. 

_ In addition to many papers that he has published, 
among which may be mentioned “The Theory of Plane- 
tary Equinoxes,” “The Theory of Compressed Air,” 
“The Efficiency of Gearing under Friction,” “The Rise 
and Progress of Manual Training,” “The Meaning and 
Value of Manual Training,” and “The Intellectual 
Value of Manual Training,” he is the author of 
“The History of the St. Louis Bridge,” a royal quarto 
volume of about. four hundred pages, which Senator 
Hoar described as “the history of a great and noble 
achievement, calculated to fill the breast of every true 
American with emotions of pride and delight.” 
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NEW ELECTRIC CAPSTAN AT ANTWERP. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

In general the capstan plays only a secondary part 
in the large seaports. This is not the case at Antwerp, 
where we find a great number of them, and they are 
constantly in use. For instance, on the Escant wharf 
there are at least twenty-seven. In order to see the 
importance of the capstans on the Antwerp quays we 
may mention the special conditions which occur here. 
A great part of the ground at the wharves is covered 
with large storehouses or sheds which serve to store 
the freight. ‘The storage sheds are separated from the 
Escant River by a set of rails upon which travel the 
large hydraulic cranes of the port. Between the large 
rails of the cranes a track has been laid for the rail- 
road cars, which can thus pass along underneath. An- 
other railroad track lies back of the series of store- 
houses. The latter is the track of the main railroad 
whieh connects the wharves with the South Depot. As 
it was not possible to take the railroad cars from one 
of these tracks to the other through the sheds in order 


to load or unload them on the quays, another method 
had to be used, and for this purpose a series of plat- 
form trucks running across upon rails between the 


tracks was made to carry the cars over from one track 
to the other. The carrying trucks are moved back and 
forth by means of capstans. When we remark that 
as many as 1,200 cars per day are shifted between the 
tracks it will be seen what an important service is 
given by the capstans. In view of this, and as the 
amount of freight to be handled at Antwerp is always 
on the increase, it was decided to look for a better 
method of operating, and as the system of electric cap- 
stans had already been used with considerable success 
on some of the leading railroads, in France and else- 
where, it was thought that they would give a much 
better and quicker method of operating. Accordingly, 
the Municipal Technical Department, under the direc- 
tion of M. Royer, the chief engineer, had a series of 
tests made with a new form of electric capstan, built 
by the Haarlemsche Machine Fabrik, which had 
already attracted some attention. The company de- 
signed and built several different forms of this appar- 
atus before finally coming to the best form to be em- 
ployed under the conditions which prevail at Antwerp. 

After several trials they at last adopted the type of 
eleetric capstan which we illustrate here. When closed 
and ready for action the capstan has the form of an 
upright cable-drum formed of a single cast-iron piece. 
An iron platform, imbedded in the brick paving, sur- 
rounds it, and on one side is a push-pedal which the 
attendant uses for throwing on the electric motor. The 
second view shows the convenient arrangement which 
is adopted for overturning the apparatus as a whole 
upon its trunnions, so that the lower part is brought 
up for inspecting the motor and the mechanism. The 
sectional view shows the arrangement of the electric 
motor and also of the mechanical device which was 
adopted for operating the motor and giving the needed 
changes of speed. The first form of capstan which was 
designed used the ordinary method of controlling the 
motor speed, that is, by a circular switch having a cer- 
tain number of contacts and throwing a variable 
number of resistance coils into the current circuit. In 
practice this was found to have some disadvantages, as 
if the attendant did not work the lever properly he 
was apt to start or stop too quickly and thus give a 
bad shock upon the motor. Besides, the system of con- 
necting all the motors in parallel on the circuit was 
found to use a cable of too high a section and therefore 
expensive. In the present form, M. Thury adapted his 
well-known meth- 
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the effective work which is done, and there are no 
heavy shocks at starting. 

The present form of capstan has an electric motor 
which will give about 20 horsepower, working at 450 
revolutions per minute when at full speed. The motor 





A PEPPER WITHIN A PEPPER. 


is placed vertically in a cast-iron support which is 
bolted to the main plate. A bronze pinion on the 
upper end of the motor engages with a large gear 
which is mounted directly on the capstan. The motor 
is tightly inclosed in its case and has a set of openings 
for reaching the inside. Into the, casing passes a rod 
which carries a rack for shifting the brushes of the 
motor about the center. By means of a lever the rod 
is joined to the main foot-pedal, A, so that upon press- 
ing it down the brushes come from the zero position 
up to the maximum. Mounted on the lever is a switch, 
B, which puts the motor in short circuit at the upper 
point, thus throwing it out of action. As the lever is 
provided with a counterweight, (, when the pedal is 
free, the motor is always thrown out. A dash-pot 

















Electric Capstan, Closed and Ready for Actjon. 


which is placed below the pedal prevents it from being 
pushed too quickly, but it does not retain the action 
of the counterweight when it falls. The case might 
happen where the capstan was set in motion with- 
out having the rope around it and thus would run free 
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from load. In this case it might run at a dangerously 
high speed, but an apparatus has been provided for 
taking off part of the current in this case and auto 
matically cutting down the speed. Another device cutg 
off all the current from the capstan when it is not 
in use. 
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A DOUBLE PEPPER, ‘ 

The accompanying photograph explains itself so fully 
that only a few words of elucidating text are required, 
The picture shows one of those peculiar pranks which 
nature sometimes plays, in this case two peppers, one 
of which has grown within the other. Naturally the 
inner fruit is even more distorted than the usual 
pepper. 
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Researches on Bubber Plants, 

It has been known for some time that besides the 
usual tropical rubber-producing plants, we find two 
others, the Funtumia and the Landolphia. Certain 
species of these plants give a milk which coagulates 
and forms a very elastic rubber, while the milk of 
other species gives simply substances which have not 
the nature of rubber. Until within recently it was 
considered that we have two distinct species, but since 
1891 some facts have been published which seemed 
to show that the plants of the same species might be 
indifferently rubber-bearing or the contrary. If this 
fact were confirmed, it would be a great drawback to 
the cultivation of these plants, seeing that the results 
would always be uncertain. A French savant, A. 
Chevalier, has been making a series of observations 
during seven years in widely different parts of tropical 
Africa, and he considers that the above idea is erron- 


eous, and that all the plants of a _ rubber-bearing 
species will produce rubber if under favorable 
conditions. Among others he studied the Land- 


olphia owariensis and finds that in the greater part of 
its geographical area, from French Guinea to the 
Congo, experimenting upon thousands of plants grow- 
ing in the forests or plains, at altitudes varying from 
the sea-level up to 4,000 feet, he was always able to 
extract a rubber of good quality, and other botanists, 
such as H. Lecomte and R. Schlechter, came to the 
same results. Besides, the two species known as the 
Eulandolphia of Stapf always contain a rubber of high 
quality coming from the bark of the trunks. When 
below the second or third year the young branches of 
all these Landolphia are lacking in rubber, but after 
that time it commences to appear. But it seems that 
in all the rubber plants this condition prevails. The 
Manihot glaziovi is another plant which was observed 
and cultivated during the last voyage in West Africa. 
Contrary to some statements, there is no relation be- 
tween the form of the tree and the amount of milk 
which it gives, regarding the three-lobed or the five- 
lobed plants. Besides, the form of this plant seems 
to vary considerably. While all the plants do not give 
the same yield, this variation does not belong specially 
to this species. In general, the production of rubber 
by any of the caoutchouc plants is an individual qual- 
ity. This may differ from one plant to another, but 
whenever a species yields a good quality of rubber, all 
the trunks and native branches of the plants are found 
to contain more or less of it. 
en 
Amelioration of Old Age. 

If old age could be secured without much of the 
burden now attending it, there would be the gradual 
ripening and mellowing of all the functions of the body 
and mind. If, in short, the human organism could be 
8 0 constructed 
and cared for that 





od of connecting 
all the motors in 
series upon the 
line. In this case 
it is possible to 
change the speed 
of the motor 
by simply shift- 
ing the current 
brushes around 
the commutator 
as is done in an 
ordinary dynamo, 
but here the shift- 
ing can be done 
completely around 
the circle, so as 
to start the mo- 
tor, bring it to 
different speeds, 
and then slow it 
down This 
method has many 
advantages, the 
Principal one be- 
ing that on start- 
ing the motor, 
the power taken 
from the line is 
proportioned to 








Capstan Overturned to Bring Up the Lower Part for Inspection. 


NEW ELECTRIC CAPSTAN AT ANTWEEP, 


it would continue 
its functional ac- 
tivity like the 
wonderful “one 
hoss shay” until 
the time of its 
final dissolution, 
such a consum- 
mation is devout- 
ly to be wished. 
The medical pro- 
fession will find 
its best exponent 
in the service of 
senectitude. A n 
old age without 
illness or demen- 
tation, a _ripen- 
ing without de- 
cay, a completion 
of the functional 
activity without 
the _ breaking 
down of any or- 
gan are steps to- 
ward which the 
medical pro fes- 
sion may well di- 
rect its energies, 
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A RAPID PHOTOGRAPHIC PRINTING APPARATUS, 

The apparatus is designed to produce duplicates of 
drawings principally, which will be reversed as to 
color but positive as to letters, figures, writings, etc., 
without the use of a printing frame and with greater 
facility. It is also adapted to make positive prints 
from film or flexible negatives. 

As will be noticed in the accompanying illustration, 
the machine consists mainly of two rollers, about three 
inches in diameter, similar to the rolls in an ordinary 
clothes wringer, mounted one above the other; the 
upper cone is solid, covered with soft felting material, 
and runs in slotted bearings at each end, having pres- 
sure springs above {o exert pressure on the lower roll. 
This latter is mois complicated, but runs in solid 
bearings. It consicis of a glass cylinder about one- 
eighth of an inch thick, having a metal plug in one 
end with suitable ventilation openings, and a shaft to 
fit in a bearing in the supporting frame. The other 
end of the glass roll is open and is held in position by 
outside roller bearings, supported in the frame. On 
the interior of the transparent roll is a shade held 
stationary, extending the full length of the roll, which 
has a slot in its upper part directly under the contact 
point of the two rolls. Supported upon another re- 
movable frame is an incandescent candle-shaped elec- 
tric light bulb made long enough to equally illuminate 
the slot in the shade within the glass cyl- 
inder, or, in other words, to illuminate 
only the section of the drawing or film 
at the actual point of contact of the two 
rolls. The electric lamp is inserted at 
the open end of the glass roll. In the 
diagram showing a section of the glass 
roll below, the small circle is the electric 
light bulb, and the solid circle with a 
break in it the light shield. Gears at 
one end of the rolls cause the latter to 
rotate with equal speed. In front and 
behind the rolls are platforms arranged 
for feeding in the drawing as the rolls 
are rotated. It is highly essential in this 
machine that the rolls shall revolve with 
a continuous, steady music-box-like mo- 
tion, in order that the light may act 
equally upon the whole sensitive surface. 
An uneven movement will show in the form of lines 
across the print. It was found that a small electric 
motor produced the right effect, although the machine 
could be operated as well by a spring or weight suit- 
ably geared up. It will be observed the shaft of the 
small motor (similar to an electric fan motor) at- 
tached to one side of the platform has a spiral worm 
screw on its end which engages a gear wheel; from 
this gear the speed of rotation is still reduced by other 
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In operation the sheet of drawing is laid upon the 
platform, then over it is laid a sheet of slow bromide 
paper with the sensitive side upward, the motor is 
started, and the drawing and sensitive sheet are push- 
ed or fed to the two rolls. The time of exposure, or 

















DETAIL OF CONSTRUCTION OF PHOTOGRAPHIC 
PRINTING APPARATUS. 





APPARATUS FOR MAKING BROMIDE PRINTS WITHOUT A PRINTING FRAME. 


of the passage of the drawing through, is about thirty 
seconds. The exposed sheet is then developed and 
duplicates are obtained by simply repeating the opera- 
tion, all in a dark room. The time of exposure can 
be varied by inserting resistance in the motor circuit 
to make the motor rotate faster or slower if the draw- 
ing is thin or thicker. 

In the case of film negatives, the intensity of the 
light may be reduced by interposing between the lower 
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as white, reading the right way, while the ground is 
black, or the reverse in color of the original. 





INSECTS FOUND IN AMBER. 
BY JACQUES BOYER, 

Aristotle attributed to amber a vegetable origin; 
Averroes and Cesalpin believed it to be a species 
of camphor. Theophrastus considered it the frult 
of a submarine plant. Déoscorides thought that it 
was a product of acacia, while Buffon took it to 
be the wax of the ant and hardened honey. To-day, 
according to the opinion of geologists, it can be as- 
serted that amber is derived from the solidifying of 
the resin of a pine which grew near the Baltic region 
during the tertiary epoch. According to the approxi- 
mate estimate of M. J. Sollas, the continents 400,000 
years ago had a different orography, and all northern 
Europe from certain culminating points was under 
water. The peaks of the Apennines, the Alps, and 
the Pyrenees were alone visible. Prof. R. Kiebs has 
advanced the theory that an island, or perhaps even 
a vast territory, existed, which communicated with 
the Scandinavian country and extended as far as the 
south of Mngland. On that now submerged country 
there grew gigantic conifers, which exuded the preci- 
ous yellow resin that both the Phenicians and Romans 
were to use to enrich their dress and 
ornament their houses. . 

These trees rotted, and after a series 
of generations fossilized, leaving their 
effused sap, which formed little by little 
the immense beds of amber, which are 
being excavated to-day. 

Fig. 1. This opinion is corroborated 
by certain specimens of amber containing 
vegetable débris, as one of the photo 
graphs shows. However, the most curious 
phenomenon of all is that the amber is 
the tomb of millions of insects. Thus is 
formed the most ancient entomological 
museum of the world. 

Until now it has only been possible to 
give pictures more or less exact of in- 
sects surprised in their aerial dances by 
this viscous trap, more than four thou- 
sand centuries ago. However, now, thanks to the 
orthochromatics, we have been able to photograph 
these insects, although they are in specimens of amber 
of various depths, whose colorations vary from a light 
yellow to a dark brown. We reproduce here the exact 
specimens exempt from all explanation, and absolutely 
authentic. 

On account of the new geological disturbances, the 
amber was imbedded in fields of lignite, where the 
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1.—A specimen of amber with vegetable debris. 2,—A Diptera surprised in its flight (magnified 3, 8). 8.—An amulet of amber secreting two gnats. 4.—Brochida (magnified §, 8). 5.—A Coccinilla 
enlarged three times its natarai size. 6.—Perlida (magnified 1,6). 7.—A Petroblus (magnified 2, 4). 8.—Blatta (enlarged twice). 9.—Sipala. 


interchangeable intermediate gears, until the right de- 
gree of movement is ascertained for a given thickness 
of drawing or negative to be run through. The dia- 
gram shows plainly the principle of the appar- 
atus. 


INSECTS FOUND IN AMBER. 


glass light roll and the negative one or two sheets of 
translucent celluloid. When the right thickness has 
been determined by experiment, duplicate prints may 
be made with certainty. By exposing through the 
back of the sensitive sheet the print shows the writing 


waves unceasingly washed it out, only to be thrown 
back again’on the shore, principally in the environ- 
ment of Koenigsberg. It is by this magic mirror of these 
minute mummies that we have reflected the fauna of 
ancient times. The insects are very well preserved 
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because the oily ether killed them rapidty. Once they 
were inguifed by the wind in a “womb nobler than 
Cleopatra's,” as the poets say. (Figs. 2 and 3.) For 
instance, look at this Diptera surprised in his flight, 
or the amulet of amber which embalms two gnats. 
Is noi nature an admirable entomologist? What col- 


lector could arrange more artistically the legs of a 
frog in his collector's case? 

Fig. 4. The micrographies show the most common 
species of insects found in trees. Here also is a 
Bruchida resembling the Coleoptera and closely re- 
lated to the Bruchida whose larve cause so much 
trouble to our peas, beans, and other grains. Here 
(Fig. 5) is also a Coleoptera, which one might take for 
a lady-bug killed only yesterday 

Fig. 6. Let us observe this Perlida with its reddish 
orthopteras, smoked wings and elongated bocy. Noth- 


ing is easier than to identify it with its photograph. 

Fig. 7. The following picture, reproduced after a 
specimen taken from the cabinet of Dr. Capitan, is 
harder to explain. It is prebably a Petrobius, which 
has moved in its death struggle, which would account 
for the indistinct outline of its body 

Fig. 8. We can distinguish the hairs on the legs of 
the Blattid. Besides, it would be extraordinary not 
to recognize in the tree this perfect type of cosmopolli 
tan insect. Finally, among the Diptera, to which we 
alluded above, we have a great variety to chooose 
from. For example, there is that magnificent Sipula 
(Fig. 9) whose species is distributed over the whole 
globe. One can distinguish even the nerves on the 
wings, and also his little broken legs, a proof that he 
fought desperately to escape death in that resinous 
and translucid sepulcher. 

Let us admit, when we finish our visit to this the 
most ancient of entomological collections which mortal 
can. dream of, that these butterflies, ants, and flies of 
amber, of which several resemble the species found in 
warm countries, are proofs that millions of centuries 
ago the shores of the Baltic had a tropical climate. 
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THE MAGNITUDE OF THE OIL INDUSTRY. 


The total production of petroleum during the past 
year far exceeded that of any previous period of simi- 
lar duration. This great increase over former years is 
fairly well apportioned, and occurred in practically all 
the individual oil-producing countries. If the flow of 
the wells in certain districts fell off, the decrease was 
more than counterbalanced by the discovery and ex- 
ploitation of oil-bearing strata in other regions. The 
United States made great advances not only in total 
production, but in her percentage of the output of 
the world. During 1904 this country was credited 
with nearly 54 per cent of the total, which aggregated 
the stupendous number of over 219 million barrels of 
42 gallons each. Of this quantity the United States 
produced 117 millions. 

It is almost impossible to grasp the magnitude and 
extent of nature’s bounty in this respect. The engrav- 
ing published in this number of the ScientiFic AMERI- 
CAN purposes to demonstrate graphically what it would 
mean if this enormous number of barrels of oil or 
their contents were gathered in one place, though it 
is difficult merely to conceive of such a possibility. 
If*we could form a vast chain, each link being repre- 
sented by one of these 42-gallon barrels, with all the 
units in contact with the two immediately next to 
them, we would have a band of such magnitude that 
it could be passed around the earth equatorially no less 
than five times, and even then there would still re- 
main a length over a thousand miles. If all the oil 
contained in these 219 millions of barrels could be 
poured out upon the ground, it would be possible to 
cover with a thick film of oil a surface greater than 
the entire combined area of the States of Rhode Island 
and Delaware—something less than a hundred billion 
square feet. 

If we should desire to place this vast quantity of 
liquid in a single tank, we would have to build a struc- 
ture 1,500 feet long, 250 feet wide, and over 3,300 feet 
high, a huge rectangle beside which the greatest edi- 
fices constructed by man, modern or ancient, would 
dwindle to insignificance.’ As the engraving shows, 
the Park Row Building and even one of the great pyra- 
mids of Egypt can merely be used as units of measure 
when compared to this enormous receptacle. 

To further illustrate the magnitude of the last year’s 
production of oil, the artist has shown a student’s'‘lamp 
of the usual type, capable of holding the entire quan- 
tity of illuminating of] refined from the total output, 
and has compared with it the famous 1,000-foot high 
Eiffel Tower. The tank of this inconceivable illumin- 
ating device would be cylindrical in form, 1,200 feet 
high, and 650 feet in diameter, and would contain over 
$,025,000,000 gallons of refined oil. If we should light 
this lamp it would burn steadily, night and day, for 
one month and would give forth in light 3,628,260,000 
standard candle power; or to understand better the 
significance of a flame of this power, it would give 
light equal to that produced by nearly three million of 
the electric arc lights in general use, 
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Why Do the Hands ot a Jeweler’s Dummy Watch 
Point to 18 Minutes Past 8 o’Clock? 


It seems to be a general impression that the exact 
minute when Lincoln was shot is marked by the hands 
of every jeweler’s sign-watch—an impression which 
seems to have been given by jewelers themselves. 

The baselessness of this yarn, which has gone all 
over the country, is to be seen at once from the fact 
that President Lincoln was shot by Booth at about 
11:30 o'clock in the evening, and died about 10 o’clock 
the following morning. Therefore the clocks do not 
represent the time of the event. That they were not 
intended to represent such time is proven vy the fact 
that jewelers’ dummy clocks have shown that time 
since the early part of the century. 

All the clocks prior to 1861 did not show that time 
any more than they do to-day. Some of them show 
five minutes of one, some fourteen minutes to nine 
and other positions, but in nearly all the hands are 
equidistant from the figure twelve. As far as 18 min- 
utes after 8 or 18 minutes of 4 is concerned, this is 
probably used because in this position the hands are 
most symmetrical, the first being one-third the dis- 
tance from 12, and the second two-thirds. In this 
position they leave a long sweep above for the imprint 
of the jeweler’s name and address, and do not interfere 
with the diagram of the seconds dial when such is 
used. 

How the Lincoln story got into circulation we do 
not know, unless it was the offspring of some report- 
er’s imagination. It has undoubtedly been kept alive 
for business as well as sentimental reasons. 

A certain dummy-clock maker in New York has ob- 
tained considerable advertising on several occasions 
by telling a story to reporters about a jeweler rushing 
into his father’s place after Lincoln was shot, and ask- 
ing him to paint the face on the dummy clock he had 
ordered at 18 minutes past 8 to represent the hour that 
Lincoln had died; that his father liked the position 
of the hands in that way and used it on subsequent 
clocks, making a stencil from which all markings were 
done. The story, as it goes round, in most cases is 
to the effect that after Lincoln was shot, a meeting of 
the National Jewelers’ Association being then in ses- 
sion, the jewelers resolved to perpetuate the time on 
their signs, and the resolution was adopted to this 
effect; but inasmuch as there was no National Jewel- 
ers’ Association at that time—in fact, there was no 
meeting of jewelers of which we have any record—the 
story is a yarn on its face, even if the proof was not 
clear that such a position of the hands had been com- 
mon prior to 1861. 

The Carrent Supplement. 

The current SuprLeEMENT, No. 1565, opens with an 
article on the hydro-electric power plant of the Brembo 
River, by Dr. Alfred Gradenwitz. Excellent illustra- 
tions accompany his presentation of the subject. Mr. 
Louis A. Hicks’ paper on Reinforced Concrete Con- 
struction is concluded. An excellent résumé of the 
purpose and construction of the Simplon tunnel is pub- 
lished. Mr. Schoop’s exhaustive analysis of the Edison 
accumulator is concluded. The use of the earth in 
high-tension transmissions is discussed by Emile 
Guarini.. An exhibition was held recently in Paris 
which was of more than usual archeological interest. 
The instructive relics which were there exhibited are 
described and illustrated by the Paris correspondent 
of the Scientiric American. Mr. 8. F. Emmons con- 
cludes his historical summary of the theories of ore 
deposition. Henri Coupin writes on insect paper mak- 
ers, tells how decayed wood is chewed and converted 
into pulp, and gives, besides, the details of the hornet’s 
method of making paper. Some interesting expansion 
experiments, which can be cheaply conducted by any- 
one, have been devised by M. Rémy. These experi- 
ments are described. 





-_>-oe, > 





Charles Craske, 

Charles Craske died on December 17 at his home in 
Woodbridge, N. J. It was Mr. Craske who, in 1862, at 
the suggestion of Horace Greeley, first cast from a 
mold a page of the Tribune, and thereby became the 
inventor of stereotyping. 

Charles Craske was born in London in 1822. He 
came to the United States in 1852 and settled in New 
York, where he started an electrotyping business. In 
a short time every big paper in the country had adopted 
stereotyping. 

Winner of the Glidden Trophy. 

It was due to a typographical error and the phonetic 
similarity of the two names that, in our recent review 
of the year, the credit of winning the Glidden trophy 
was given to a Peerless instead of a Pierce car. Tne 
Glidden contest was fully described in our issue of 
August 12, 1905, when the winning of the trophy was 
properly credited. 





Lake Titicaca, the largest lake in Peru, and the 
highest navigable lake in the world, is to be tapped 
for. the purpose of securing electric power. 
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Engineering Notes. 

What shall be the cast of mind and what the menta] 
equipment of the testing engineer? Upon the first of 
these topics it is difficult to say much that is positive, 
It is perhaps easier to say what kind of mind will not 
succeed in this branch of engineering. We will per- 
haps all agree that he should be independent, self- 
reliant, gifted with the power of analysis of facts ay 
well as with the power of drawing conclusions from 
the data at hand. He should be ingenious in devising 
methods to demonstrate the points at issue and a care. 
ful observer of data. He must keep himself free from 
bias or prejudice and take especial pains that he does 
not deceive himself. He should be fond of experiment 
and have a genius for it. Many times during our 
nearly thirty years’ attempt to do something in the 
line of the work of a testing engineer we have had 
occasion to paraphrase the Latin apothegm, and say: 
“Experimenters are born, not made.” He should keep 
constantly in mind the end to which his experiments 
tend and understand clearly the effect of every step in 
the progress of his tests, and its influence on the final 
result. Above all, he should be a thinker. No man 
who, when a problem is presented to him, simply 
searches his memory for whatever he may have 
learned in the schools, or have perchance picked up 
in his reading which bears on his problem, has any 
especial call to be a testing engineer. We are quite 
ready to allow that the power of seeing analogies be- 
tween your own problem and one that some one else 
has had, and perchance successfully solved, is a legiti- 
mate and useful, not to say time-saving, habit of mind, 
But the point we want to make is that the one who 
habitually and continuously approaches every problem 
through memory or by studying up what others have 
done is far less likely to succeed as a testing engineer 
than one who habitually attacks a problem by an 
analysis of its elements. 


The designs of locomotive superheaters are chiefly 
due to Wilhelm Schmidt, who has developed two dis- 
tinct arrangements, both of which are of that type in 
which a portion of the number of flues is utilized 
for superheating. The design most generally used 
abroad is known as the Schmidt smoke-box super 
heater. Its special feature consists in the use of a 
‘ube of large diameter leading from the fire-box to the 
front tube sheet, by which a considerable portion of 
the flue gases is delivered at a high temperature into 
an annular chamber at the front end, within which the 
superheater tubes are placed. The steam from the dry 
pipe passes into the rear end of a header, placed near 
the top of the smoke-box on the right side,, which 
header is divided into a front and back portién by a 
transverse partition. From the back of the header 
the steam passes through the small superheater pipes 
to the rear end of a corresponding header on the left 
side, and from the front of that header through other 
superheater pipes to the front section of the right-hand 
header, and thence to the cylinders. The superheater 
pipes are curved to surround the gases flowing from 
the large tube, which then pass upward on each side 
and then into the smoke-box proper. As in all super- 
heaters of this type, a damper is provided to close off 
the flow of gases through the superheater when the en- 
gine is shut off, as at that time there is no steam in the 
superheater pipes, and they would be damaged by the 
hot gases if they were allowed to pass through freely. 
While this type of superheater has been extensively 
used in Germany, it has only been applied to one en- 
gine in America (No. 548 on the Canadian Pacific Rail- 
way), and although the results obtained from it have 
been exceedingly satisfactory, and any desired amount 
of superheat can be obtained by an adjustment of the 
amount of gas passing through the large tube, it is 
doubtful whether it will actually make very much 
headway in this country. There is considerable com- 
plication in the front end, and a number of steam-pipe 
joints, which, while they have not given any trouble so 
far, are certainly objectionable, and since in the other 
design of superheater developed by Mr. Schmidt these 
difficulties are overcome, it appears probable that the 
latter, which is known as the smoke-tube superheater, 
will be the one generally employed. 





To Our Subscribers. 


This is the last issue of the year—the sixtieth of the 
ScrentTiric AMERICAN’s life. Since the subscription of 
many a subscriber expires, it will not be amiss to call 
attention to the fact that the sending of the paper will 
be discontinued if the subscription be not renewed. In 
order to avoid any interruption in the receipt of the 
paper, subscriptions should be renewed before the pub- 
lication of the first issue of the new year. To those 
who are not familiar with the SupPLEMENT a word may 
not be out of place. The SuprLemMenNtT contains articles 
too long for insertion in the ScrentTIFIc AMERICAN, as 
well as translations from foreign periodicals, the in- 
formation contained in which would otherwise be in- 
accessible. By taking the Screntiric AMERICAN and 
SupriementT the subscriber receives the benefit of a re- 
duction in the subscription price, 
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Correspondence. 








The First Steel Bridge—A Letter from Its Designer. 
To the Editor of the ScrenTIFIC AMERICAN: 

In your esteemed journal, Vol. XCIII., No. 6, August 
5, 1905, page 99, I read, under the heading of “Engi- 
neering Notes,” a statement that “steel as structural 
material was first used in a portion of the St. Louis 
pridge in 1874,” and that “the first bridge built entirely 
of steel was the Glasgow Bridge over the Missouri 
River, completed in 1879.” 

In relation to this notice, I have the pleasure to 
communicate to you that in 1865 I designed, and in 
1866 built a railway bridge entirely of steel, with a 
span of 137% feet, crossing Géta River, in Sweden, 
about six miles above Trollhatta Falls for the Udde- 
valla-Wenersborg-Herrljunga Railway. The following 
article about this matter was published in Engineer- 
ing, September 28, 1866, by an English civil engineer 
who, during a journey in Sweden, inspected the bridge 
shortly before opened for traffic. 

The very singular, if not unique, bridge illustrated having 


been just placed over a waterfall at the Gotha Elf, at a place 
just above Trolihitta 

The bridge was designed by Major Adelskéld to meet very 
peculiar conditions. The distance to be spanned was no less 
than 137% feet, and this not over a violent stream only, but 
just at the point where a torrent begins to fall over a ledge 


of rock of great height. It was, of course, out of the ques- 
tion to think of erecting any intermediate support whatever. 


In order to get the bridge across, therefore, it only remained 
to lift the girders bodily over, and it is apparent that, as a 
consequence, it became necessary that the girders should be 
as light as possible. For this reason iron was at once rejected 
as the material of construction, and the bridge was made, 
instead, of puddled steel, from the celebrated works of Sura- 
hammar, in the north of Sweden, at Bergsund’s works at 
Stockholm. The dimensions are calculated for a strain of 
eight tons per inch, every portion having been tested to six- 
teen tons per square inch before being put in place. The total 
weight of the structure is only fifty tons. An tron bridge 


of the same dimensions could not have weighed much less than 
double this, and its cost would have considerably exceeded that 
of the steel bridge. 

The form of girder adopted will strike English engineers as 
strange; and notwithstanding its general resemblance to a 
Warren girder it can perhaps scarcely be regarded as one. 
The upper member is altogether in compression, acting merely 
as a strut to keep apart the ends of the chain below, which 
really carries the load through the medium of the triangular 
struts and ties. Suitable cross bracing is introduced, of 
course. 

The beams (the upper members) were carried over 
the fall by means of a simple scaffolding, consisting 
of two 60-foot timber masts on both sides of the river, 
secured at the tops by iron ropes. 

The end of the beam was suspended in a pulley in 
the top of the masts, and by a capstan they were pulled 
over the water. ‘ 

As the noise of the water prevented giving orders 
by voice, the signals between myself and the engineer 
on the opposite shore were given by Morse telegraph 
signs by hand. 

The first beam was taken over in half an hour and 
the second in 15 minutes. 

The masts and the capstan were hired from a yard 
in the vicinity, and the entire cost for the placing 
of the upper beams was 455 kroner ($120). The 
chains and the struts, and ties, were afterward, with 
the beams as scaffolding, put in position and connected 
by pins. 

It is a good many years since then, and I am now 
an old man, 81 years, but reading still every number 
of the Scirentiric AMERICAN with the greatest interest 
and could not help sending you this communication. 

C. ADELSKGOLD, 
Major R. E., Member Academy of Sciences, Associate 
of Institution of Civil Engineers in England. 

Stockholm, 2 Villagatan. 





Teaching Science, 
To the Editor of the Screntiric AMERICAN: 

I have read with much interest the two communica- 
tiens to your paper on the teaching of science in schools 
below the colleges. One letter was written by a pro- 
fessor in a college, the other by a teacher in a large 
high school, and it seems to me fitting that an opinion 
be expressed by one of the incompetent instructors men- 
tioned by the Trinity professor. 

The greater part of my teaching has been as prin- 
cipal of small high schools, where the teaching force 
is far too small in proportion to the number of sub- 
jects on the curriculum, and the equipment of the 
schools very inadequate. In these schools I have sev- 
eral times taught the physics and other sciences as 
well as Latin and other subjects. I am sure then that 
I am prepared, in some degree, to state the position of 
the teacher of science in such schools. 

First, as to the thoroughness with which the sciences 
are taught. I contend that they, including the subject 
of physics, are taught as well as the languages, history, 
or mathematics. I claim that the teachers of science 
are as well prepared, in proportion to the thoroughness 
of instruction received at the colleges and universities 
whence our high school teachers come, as are those 
who teach the other subjects. I claim that any pro- 
fessor in any one of the subjects mentioned above 
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could “set an examination based on well-known college 
text-books with questions of a fundamental character,” 
and after looking over those papers, feel that “he had 
waded through morasses of mental confusion.” No 
doubt he would think the “result discouraging.” 

The teachers of these small high schools are uni- 
formly graduates from our best colleges. When they 
enter on their work, they are usually fresh from a 
college class, we will say one in physics. Now, if the 
teaching at college has been what it should be, as it 
no doubt is in Prof. Perkins’s class room, these young 
graduates will have a clear, definite, accurate working 
knowledge of their subject (physics) and will present 
this subject in such a way that their pupils, at the end 
of a year, will be able to pass one of Trinity’s freshman 
examinations with flying colors (7) How is it? With 
myself, I have found that many things were more or 
less vague at first, though I had had good advantages 
and an excellent instructor in my college course. Now, 
if a student four years older than high school students, 
apd with all the advantages in science that a college 
can give, is not entirely clear on ali the fundamental 
principles of physics, how can we expect great clear- 
ness of thought on the part of young pupils with only 
the advantages of a small high school? Let the col- 
leges set the example for the high schools by a more 
thorough training of the students they send us as 
teachers, 

Everything I have said atout the teachers of science 
is applicable to the teachers of the other subjects. Each 
new teacher must make mistakes, must get his expe- 
rience, somewhat at the expense of the school, it is 
true; for the small school loses him as soon as he has 
had experience enough to get a position at a better 
salary in a larger institution. Also each teacher in a 
small school must work with immature minds, and we 
know the results are often discouraging. 

This has been my experience as a principal. Each 
department in my schools has complained that the pu- 
pils were not well taught in the next department below, 
and the primary or kindergarten teacher thought that 
the parents might teach the children something, at 
least manners, at home. We principals complain that 
the colleges in their normal courses do not well pre- 
pare the teachers they send us. 

Second, as to the “causes of this unsatisfactory con- 
dition in physics.” The first cause mentioned is the 
textbook used. I might say that principals and boards 
as a rule get the book recommended by the teacher. 
Why does the college professor not instruct his stu- 
dents, at all events the would-be teachers, as to the 
best textbook to use? I have found often that the new 
teacher fresh from college could not remember the au- 
thor of the text he used in college, to say nothing of 
the publisher of it. Whose fault is this? Again, I am 
sure that should we high schgol teachers use a little 
trigonometry in our physics classes, there would come a 
cry from the department of mathematics at Trinity, 
“Do not introduce your pupils to trigonometry in this 
manner, for the little knowledge they get will be a 
drawback to their work in mathematics when they 
enter college. The subject will seem familiar to them, 
and they will not work so hard as if they had never 
known of a function.” 

The lecture method. Well, I wish that every college 
professor would profit by the advice of Mr. Perkins and 
drop much of that manner of teaching. We would then 
have from our colleges better teachers. 

I will agree that too little time is given to our science 
courses, but not too much to the laboratory work. The 
same is true in other courses. z 

The inefficiency of the teacher. This has been dis- 
cussed. If boards of education have been careless in 
selecting a teacher of science, they have been equally 
lax in choosing instructors for other courses, They 
generally hire the best teacher that their apportioned 
money will allow. 

“The main reasons for teaching science in school are 
to awaken the pupil’s interest in nature, give him some 
information about its chief laws and phenomena, and 
train his mind to think clearly and with concentration,” 
says Mr. Perkins. Exactly! It is not open to question 
in the least but that our courses in nature study in the 
grades do “awaken the interest of pupils in nature and 
give them some information about its laws and phe- 
nomena.” As for thinking clearly and with concentra- 
tion, only a very few of the high school pupils in their 
last year are able, in any large degree, to do that. 
One year added to the age of a pupil from fifteen to 
eighteen years of age, according to his physical dével- 
opment, increases his capacity to think with concentra- 
tion more than a hundred per cent. 

The nature study all through our schools aids in the 
power of correct observation. The observation may not 
always be accurate, but inaccurate observation is better 
than no observation at all. Some of the strongest men 
in science have observed incorrectly at times, and have 
drawn wrong conclusions from observations. It is the 
habit of inquiry that we wish to cultivate, and con- 
tinual inquiry will in the end lead to correct conclu- 
sions. 

If we cannot have experts in science as teachers of 
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scienee in our schools, are we to have no science? With 
all due friendliness and respect to the learned professor 
from Trinity, I must say that he has not been watch- 
ing at close hand the trend of educational movement. 
Teachers have fed their children on the dry fodder of 
the three R's for centuries. True, there is nourishment 
in them, good for the mental health. They will keep 
alive and cause to grow, but why should children be re- 
fused a food just as nourishing and much more pal- 
atable, when in taking that food it aids in digesting all 
that is offered them? 

No science in the grade schools: No science if 
the high schools? To what would this lead? A very 
small percentage of pupiis enter the high schools, a 
still smaller percentage go to college. Think of it! 
The large majority of our pupils would enter life 
with no adequate conception of the wonders of the 
world about them. To-day such a man would be 
unable to read understandingly the papers that come 
to his home each morning. The current magazines 
dealing with the progress of his nation would be sealed 
pages to him. He would pass to his work through the 
streets of his town or city blind to half that he saw. 
The trolley car would be beyond his comprehension, thé 
automobile a mystery, even the little electric door bell 
would be a puzzle. When he took his outing inthe 
park, the nest-building bird, the blooming flower, the 
sparkling fountain, the floating clouds, the gravel walk 
beneath his feet, all would be commonplace, just parts 
of a whole, something to glance at, something to smell, 
something to quench the thirst, a thing that hides the 
sun, a firm foundation on which to walk. 

But how different to one whose eyes have been 
opened, to one who has had his thoughts directed to the 
wonderful laws of nature, even by the ill-taught science 
in our grade schools! The bird's nest has a new in- 
terest. It is the home of the bird, domestic life is 
there, family life is there, thrift is there, happiness is 
there, joy of the father and mother bird, the feeding 
and rearing of the children. It is a well-regulated 
household. The flower has more than passing interest. 
How has it grown? Does it live over winter? What 
is its shape? How does it propagate? Is it a weed, 
could Burbank make an aster of it? The fountain, why 
does it flow? There must be a spring somewhere or a 
standpipe. What is it, this water? H,O, two gases. 
What kind of clouds are those? Cumulus, cirrus, nim- 
bus? If cirrus, it may rain to-morrow. Here in this 
gravel is a fossil. I stepped right on it. This came 
from another part of the world. It was carried by the 
ice when it was over this country ages ago, There was 
life in this little stone once, An animal lived here. 
Any one of the grade pupils in our schools who has 
had the nature study work would think many such 
things. I know whereof I speak, for I have been with 
them and have heard them thus express themselves. 
How bare and desolate must be the life of those who 
learned none of these things, 

True, these same pupils who would understand much 
about the things they see, might not be able, when 
held down on a written examination, to express them- 
selves accurately about the laws which govern the birds 
in their flight, the flower in its blooming, the hydro- 
static pressure in the fountain, the dew point of the 
air, the movement of the glacier, but they have some 
sensible notion of the laws that govern the phenomena 
of nature, and this is infinitely better than no knowl- 
edge at all; and as for those that go on to higher Insti- 
tutions of learning, what facts they retain will not 
hinder their after study; what mistaken notions they 
have, it is the business of the college professor to cor- 
rect, or else, should we prepare them too well, said 
professor would have too easy a task, and might not 
earn his salary. BENJAMIN G. Estes, Principal. 

Hamburg High School, Hamburg, N. Y., November 
23, 1905. 
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The extent to which lumbering interests suffer from 
fire depends largely on the region in which they con- 
duct their operations. Broad statements concerning 
this are subject to exceptions, yet in general it is true 
that Pacific Coast lumbermen suffer most, and those 
in the southern hardwoods least; while the losses of 
operators in the Lake States, and the Northeast, fall 
between the two. The Pacific Coast lumber manufac- 
turer is the heaviest loser, not only because the fires 
are more severe, but also because his mills and yards 
are located in the heart of the forest, since he can not 
“drive” the streams. In California and eastward sur- 
face fires prevail in the virgin forests, but rarely de- 
stroy extensive stands of timber, although individual 
trees are severely injured and often killed. In the 
Northeast and Great Lakes States fires commonly do 
not reach their maximum of injury until the lumber- 
man has left; hence he is not so gre&t a sufferer. In 
the southern pineries the frequently-occurring grass 
fires are rarely severe, and are seldom troublesome to 
lumbermen, Old turpentine orchards, where the boxes 
and excoriated surfaces expose the trees to fire injury, 





are the exception. Such timber, however, is usually 


purchased at a low figure and cut before fire does it 
material damage. 
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THORN YCROFT 120-HORSE-POWER GASOLINE-PROPELLED 
TORPEDO LAUNCH. 

BY THE ENGLICN CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

An interesting development of the application of 
gasoline motors to smal! naval vessels has been carried 
out by the Sir John Thornycroft Company, Ltd., the 
well-known torpedo-boat constructors at Chiswick-on- 
Thames. This is a gasoline launch carrying a 14-inch 
Whitehead torpedo. The launch has a length of 40 feet 
over all, with a 
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valves are made interchangeable. The cam-shafts are 
arranged in the crank chamber, so that they are well 
lubricated by the same splash arrangements as are 
provided for the other moving parts. 

There is a centrifugal apparatus on the cam-shaft for 
governing purposes. This is connected to the throttle 
valve by means of a dash-pot arrangement, which pre- 
vents “hunting’’ when the engine is running light. 
Cooling of the cylinders is effected by means of a pump. 
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either gasoline or the heavier fuel, paraffin. Owing to 
the care exercised in the design of the vaporizer, and 
the explosive mixture arrangements, the engine is ren- 
dered very economical in running, the consumption in 
the case of gasoline averaging less than one pound per 
brake horse-power per hour. The capacity of the fue] 
tank is 100 gallons, this being sufficient for a run of 
ten hours. The motor is started by means of com. 
pressed air contained in a reservoir placed in the 
stern ofthe 
launch. The com- 





beam of 6 feet 
2 inches, draft of 
2 feet 7 inches, 
and a  displace- 
ment of 4% tons. 
The hull is con- 
structed of gal 
vanized mild 
steel, and the 
éraft lies very iow 
in the water, thus 
affording but a 
gsmall target to 
the enemy. A 
turtle deck is fit- 
ted forward and 
is cortinued over 
the engine in a 
portable piece, ex- 
tending as far as 
the after end ot 
the engine, where 
on the port side 
ja placed the 











pressed air is ob- 
tained from a 
Brotherhood com- 
pressor driven by 
a 6-horse - power 
s i ngle-cylinder 
Thornycroft gaso- 
line motor. The 
exhaust gases are 
carried into the 
outer atmosphere 
through the fun- 
nel. 

The 14-inch 
Whitehead’ tor- 
pedo is carried in 
the after part of 
the boat in the 
manner shown in 
the accompanying 
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THE 120-HORSE-POWER THORNYCROFT TORPEDO LAUNCH. LENGTH, 40 FEET; DISPLACEMENT, 41¢ TONS. is 


illustration, and 
launched by 
lowering over the 
side by means of 





steering wheel 
and reversing lev- 
er. A water-tight 
bulkhead is pro- 
vided, so that in 
case of damage io 
the stem the boat 


will not sink. 
The stern of the 
vessel is made 


very broad in ‘or- 
der to overcome 
the difficulty of 
stability when 
launching the tor 
pedo over the 
side. Further, in 
order to prevent 
the splash from 
the bow wave be- 
ing blown inward, 
“whiskers,” or de- 
tachable spray- 
boards, are fitted. 

The propelling 
engine consists of 
a four-cylinder 
Thornycroft gaso- 
line motor of 
their standard 
marine type. The 
stroke is 8 inches, 
with a bore of 8 
inches. The en- 
gine is of the 
lightest construc- 
tion consistent 
with the maxi- 
mum of strength, 
and is so well bal- 
anced that at 900 
revolutions, at 
which the 120 
brake horse-pow- 
er is developed, 
there is only the 
slightest trace of 
vibration. The 
cylinders are of 
cast iron, with 
the water jackets 
cast round them. 
They are bolted 








side drop gear, 
the body being 
first directed bow- 
on to the object 
which it is de 
sired to hit. 

The launch has 
a speed of 18 
knots per hour, 
and should prove 
a convenient and 
useful acquisition 
to a battleship. 
In view of its 
small dimensions, 
it could be easily 
stowed on the 
deck of a battle- 
ship, and quickly 
launched when 
desired. At the 
same time, owing 
to the small tar- 
get it offers to 
hostile guns, and 
its silence in run- 
ning, it should 
prove a_ formid- 
able antagonist, 
being able to ap- 


launch its tor- 
pedo, and escape. 
The British Na- 
val Department, 
realizing the pos- 
sibilities of gaso- 
line-propelled 
launches of this 
description, pro- 
pose carrying out 
a series of tests 
with them to as- 
certain their pos- 
sibilities and ef- 
ficiency under 
war conditions, 
ataiiaccepillibsaniiiias 

, The field of 
general plant 
growing probably 
offers more op- 
portunities than 








directiy to the n 
aluminium bed- any other. In 
plate. The pis- every town or 
tons are of cast THE 120-HORSE-POWER THORNYCROFT GASOLINE TORPEDO LAUNCH, SHOWING ARRANGEMENT OF ENGINES AND city having a 
iron of light con- FUEL TANK, AND THE TORPEDO-CARRYING AND LAUNCHING GEAR. population o f 

3 from 3,000 to 


struction, with 

cast-iron packing rings. The connecting rods are of 
special stamped. steel, with steel gudgeon pins and 
white-meta! bearing surfaces. Owing to the fact that 
all the reciprocating parts are made of the very high- 
est class of materia), it is possible to reduce the weight 
te a minimum, with an attendant appreciable minimiz- 
ing of vibration. Both the inlet and exhaust valves 
are Mechanically operated by cams and tappets, while 
in order to reduce the number of spare parts, the 


Hlectric high-tension ignition is fitted. Reversing and 
stopping are effected by means of a Hele-Shaw friction 
clutch. The utilization of this type of clutch enables 
instantaneous maneuvering to be carried out, without 
any shock, while it is not subject to the great want of 
efficiency which is inherent in all reversing propellers. 
The engine itself only weighs 25 hundred-weight com 
plete, which is equivalent to only 23.25 pounds per 
brake: horse-power. The engine is arranged to run on 


10,000 there may be found in most cases good openings 
for the ambitious and progressive young man who de- 
sires to supply a home market with general crops 
which may be grown partly under glass and partly in 
a very intensive way out of doors. The demand in 
towns and cities of this size, of course, is not for any 
great quantity of any one thing; hence, the necessity 
for producing a variety, as ornamental plants for use 
in home yards, plants for cut flowers, vegetables, etc. 


proach an enemy, 
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PILLS AND POTIONS: HOW THEY ARE MANUFACTURED 
BY THE MILLION IN MODERN CHEMICAL 
LABORATORIES. 

BY HUGO ERICHSEN. 

It is a trite saying that the old adage concerning 
the oak and the acorn is often paralleled in the estab- 
lishment, not only of individual business enterprises, 
but vast industries. The prominence Detroit enjoys as 
a drug center is an illustration of this. In the late 
sixties a middle-aged gentleman, who had accumulated 
a small fortune in the upper peninsula of Michigan, 
came to Detroit in quest of a profitable investment. 
Accidentally he came in contact with a physician, 
who was imbued with the idea that the medical pro- 
fession required a better grade of pharmaceuticals, 
and who infected him with his enthusiasm. In com- 
pany with another small investor these business 
men established a laboratory, on an ordinary-sized 
city lot, and began the uphill work of convincing 
the medical men and druggists of the United States 
of the excellence of remedies prepared on a large 
scale, a system that not only proved economical, but 
insured dispatch in the filling of prescriptions, and 
brought about a revolution in the art of pharmacy. 
From these humble beginnings that particular estab- 
lishment grew until it became the largest manufac- 
tory of galenical pharmaceuticals in the world, and 
formed the nucleus around which the smaller labora- 
tories clustered, and from which the supremacy of 
the City of the Straits in the drug trade was finally 
evolved. As a Mammoth establishment includes all 


Gelatine-Coating Machine. 
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the features that go to the making of smaller institu- 
tions of the same kind, a description of the giant labor- 
atory above referred to will convey a comprehensive 
idea of the wonderful resources of the pharmacists’ 
art, and of the extent to which they have been devel- 
oped. 

The immense laboratory alluded to has a total front- 
age upon the Detroit River of over 750 feet, and covers 
in all 144-5 acres of land. If this area were laid out 
in the usual city blocks, over 1% miles of sidewalk 
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would be required to go around the various squares. 
The total floor space of the laboratory is 622,000 square 
feet. Here nearly 2,000 persons are employed the year 
round, enough to people a goud-sized small town. 

The plant itself consists of a group of brick struc- 
tures in which the manufacturing operations are car- 
ried on, the office building, and a substantial as well 
as beautiful scientific laboratory, that is wholly de- 
voted to research and was erected and equipped at a 
cost of $250,000. The various departments into which 

the laboratories are divided may be separated into 
three classes: First, manufacturing or producing 
departments; second, non-producing departments; 
and third, auxiliary departments. The auxiliary de- 
partments include the mechanical departments of all 
kinds, the paper-box department, the printing, bind- 
ing, and mailing departments. The finishing de- 
partment occupies a relation between the producing 
and auxiliary departments. 

The digestive ferment department is devoted to 
the manufacture of pepsin, pancreatin, and other 
digestive ferments. Pepsin made here is capable 
of digesting 4,000 times its weight of hard-boiled 
eggs. The drying room of this department contains 
eight rows of drying closets, twenty-four closets to 
each row, making 192 closets in all. Within each 
closet are placed twenty-five sheets of glass, 20 x 28 
inches in size, 4,800 sheets in all, with a total area 
of nearly one-half acre, upon which the pepsin solu- 
tion is spread. Warm air is abundantly supplied to 
each department by means of a huge blower, which 























Glass Workers Making Antitoxin Syringes. 


Rotary Tablet Machines. 




















Chocolate Coating Pans for Coating Pills or Tablets. 
PILLS AND POTIONS: HOW THEY ARE MANUFACTURED BY THE MILLION IN MODERN CHEMICAL LABORATORIES, 
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the alr the floor 
The air passes over each sheet of glass and out at the 


desired tempera 


forces through large pipes beneath 


top of the closet By this means any 
ture can be maintained in the closets. Upon the inside 


of each closet door a thermometer is placed, to enable 
the attendant to keep a close watch upon the tempera 
ture of the compartment When the is dry, it 


is scraped from the glass and marketed in the form of 


pepsin 


scales 


Over one-half acre of space is set apart for the stor 


age of mountains of crude drugs In all there are 


about 600 different drugs represented in the crude-drug 
loft. The bales and boxes, piled as high as the capa 
city of the vast room will permit, contain gums, barks, 
roots, stems, leaves, flowers, seeds, and wood Crude 
purchase are exam 


before 


drugs submitted for 


botanist 


Scientific American 


markable. One machine de- 
signed and built in the firm's own shops has a capacity 
tablets daily Tablets are coated 
sugar in the that pills 


modern type of rotary 


of 200,000 perfect 
with chocolate o1 same way 
are treated 

Molded tablets, or 
by hand. The 
mass with 
the 
They 
Hypodermatic tablets—a soluble form of medication 
administration under the skin—are 
molded under glass. After the tablets are made, they 
are dried, bottled, and labeled 


The biological department is divided into two sec- 


made en- 
drugs 


“tablet triturates,” 
dried 
alcohol; 
thus 


are 


tirely and powdered are 


this is pressed into 


dried 


made into a 


molds, and tablets formed are spon- 


taneously are not coated 


intended for 
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posed of 70 men, fully equipped with apparatus and 
constantly ready for service, is naturally the pride of 
the indefatigable gentleman who was placed in charge 
of it when it was organized away back in 1882, and 
was mainly instrumental in its successful development. 
It demonstrates how it is possible to convert an extra- 
hazardous risk into one of the safest in the country, 
and to effect a great reduction in the rates of insur- 
ance by means of a fire-fighting equipment which ig 
comparable to that of a small city. 

The visitor to this great drug-manufacturing estab- 
lishment is usually surprised to find a fully-equipped 


machine-shop ensconced within its walls. The firm 
also does its own printing and binding, makes its 
own paper boxes, and glass bulbs for antitoxins, 


tubes for vaccines, vials for tablets, etc. 
Its wood-working shop is equipped with 





experienced 
This 


ined by an 
they are 
made to guard against the use of adulter- 
from 
Sometimes 


accepted inspection is 


ated or inferior drugs, which come 


every quarter of the globe 


the crudest sophistications are practised, 


the adding of stones to 
order to 


us, for instance 


Honduras sarsaparilla root in 


increase the weight 
The analytical department is one of 
the most important in the entire estab- 


chemical submitted for 
determine 
finished 
examined to in- 


lishment Every 


purchase is rigidly tested to 


its measure of quality, and every 


preparation is likewise 


sure its conformity with the exacting re 


quirements demanded by the standards 


of the house 











first-class machinery, and turns out boxes, 
‘cases, tubs, huge vats, and cabinet work, 
does all kinds of repairing and makes 
alterations. Tinsmiths, roofers, plumb- 
ers, electricians, engineers, stokers, and 
watchmen are also on the firm’s pay roll. 
Even the professions are represented, and 
not only pharmacists and chemists, but 
physicians and lawyers are regularly em- 
ployed in certain lines of work involving 
the exercise of the special knowledge 
which their education training af- 
ford. The force of employes is swelled 
by scores of bookkeepers, accountants, 
special clerks, stenographers, typewriters, 


and 


correspondents, and nearly 300 traveling 
salesmen, each of whom contributes his 








The extract department as a whole, in 
cluding the milling, herb, and 
{uid extract departments, occupies 
eventh of the entire floor space of the 
plant. Prior to the extraction of the drug in the fluid- 
extract department, it is packed in suitable percolators 
and exhausted according to the most scientific methods 


pressed 
one 


Barrels containing drug menstrua and percolates are 


a system of overhead trolleys to 
expedite the work have 
capacity of about 150,000 pounds of drugs. In addition 
to fluid extracts, the establishment turns out enormous 
quantities of solid and powdered extracts 

Pure the native East 
Indian wood in immense stills. Pure santal oil is 
highly esteemed by physicians. Unfortunately, much 
of the oil in the open market is so poor as to be unfit 
When the firm realized this, they 
determined to India for the genuine native 
which cannot well be sophisticated. The 
to Detroit, reduced to a coarse pow 
and from it is then distilled 


handled entirely by 


These percolators a total 


santa! oil is extracted from 


for medicinal use. 
send to 
sandalwood 
logs are brought 
der by suitable machinery 
a fine, pure, transparent santal oil. 

The room, with “filled 
with eager fire,” communicates with the engine room. 
Here in continual motion are the great pulsating en 
whirring dynamos, which give life to the 
appliances of the big 


boiler its roaring furnaces 


gines and 


various mechanical 


b 


Where the Nitroglycerin is Kept and Handled, 
MANUFACTURE OF PILLS AND POTIONS. 


tions, experimental and manufacturing. In the ex 
perimental department investigations are carried on 
along bacteriological, pharmacological, and chemical 


lines. The manufacturing section is occupied with 
the production of various curative serums, vaccines, 
and other biological products. 

The herbarium, which is a valuable adjunct of the 
manufacturing departments as well as the department 
of experimental medicine, contains over 25,000 speci- 
mens, made up from as many genera as possible, and 
including plants from every country in the world. 

The record of materials and the final statistics of 
cost are kept in the bureaux of the Board of Control, 
which is the executive office for the entire laboratory. 
A liberal sample of every product finished in bulk is 
also transmitted to the department for ap- 
proval, and part of this is retained with a complete 


control 


record, for future reference. 

The financial department is largely engaged in 
keeping track of details so far as the financial matters 
are concerned, and assumes to controi the credits and 
collections. 


All the advertising of the house in the medical and 


share toward the success of the grand 
whole. 

All preparations, after they are fin- 
ished, are delivered to the stock division 
of the shipping department for purposes of storage 
and handling. Here are kept on hand all the prod- 
ucts of the various departments ready for immediate 
delivery. 

The shipping and order department handles many 
hundreds of orders a day, and the total tonnage of 
products going out of this department is enormous. 
Shipments are made to every country in Europe, and 
extensive connections are maintained with Cuba, Porto 
Rico, South American states, Mexico, Australia, and 
India. 

Thus, from this scene of bustle and commotion, these 
pharmaceuticals go to the most distant parts of the 
globe, bringing succor and relief to millions of human 
beings. 

As the firm, to which allusions have been made re- 
peatedly in the course of this article, has no direct 
connection with the general public, but limits its busi- 
ness exclusively to the medical profession and drug 
trade, I am unfortunately precluded from referring to 
it by name. Nevertheless, I wish to acknowledge the 
kindness and courtesy with which extensive material 
was placed at my command, of which I have availed 
myself te the fullest extent. 





establishment Here also is generated the 
electricity for the 7,000 that illumi 
nate the entire group of buildings. 

The proceag of pill making is very inter 
esting. The powdered drugs are carefully 
mixed, and moistened with a fluid of special 
composition. The mass thus formed is 
worked to a proper consistency upon revolv 
ing iron rollers, and afterward divided into 
portions of definite weight. These are fed 
machine which delivers the mass in 
long, slender cylinders or “pipes,” varying 
in. diameter according to the required size 
of the finished pill The pipes are accu 
rately divided by another automatic ma- 
chine into segments which are rolled into 
pills, either ovoid or spherical in shape. 
Sugar-coating Is applied in revolving copper 
pans, such as those used by the manufactur 
ers of confectionery As 
the pilis roll and 
collecting the coating material on their sur 


lamps 


into a 


the pan revolves 


tumble over ¢ h other, 











A DOUBLE-HEADED TORTOISE. 
That Nature is not without a latent sense 


of humor is often demonstrated by the 
strange abnormal creatures and freak 
growths she produces, and rarely does a 


week pass by that some one of the many 
illustrated publications does not contain a 
photograph of a curiosity of this character. 
Accordingly, this issue of the Scienriric 
AMERICAN adds one more to the list of oddi- 
ties in the accompanying engraving of a two- 
headed box tortoise, the property of Mr. 
E. 8S. Schmid, a taxidermist of Washington. 

The turtle, which is of a common and well- 
known variety and whose scientific name fs 
Terrapene Carolina, was found in lairfax 
County, Virginia, near Mount Verncn, and 
with the exception of its superfluity of heads 
appears to differ little from the ordinary 
representatives of its kind. The truth of 
this, however, could only be ascertained at 








faces, and eventually become highly pol!shed 

by mere friction with one another. Gelatin 

coating is applied by means of special ma- 

chines of recent design, which are so ingeniously con- 
structed that a perfect coating can be applied to thou- 
sands of pills with remarkable rapidity. 

Tablets are made by, compressing dry powdered 
drugs in powerful machines operated by electric power. 
The materials are first reduced to fine impalpable pow- 
ders; these are mixed together and “granulated,” or 
converted into a granular powder by a special process 
to facilitate the feeding of machines. The granulated 
Dewder is placed in a hopper, from which it automatic- 
ally flows into a receptacle. A steel die descends with 
great power and forcibly compresses the powder into 
the firm. smooth tablet, which though quite hard is 
easily broken up and dissolved in the stomach. The 
fate at which tablets pour from the machine is re- 


A DOUBLE-HEADED TORTOISE. 


pharmaceutical press is placed by the publication de- 
partment, and embraces about 150 publications in the 
United States alone. 

In the department of correspondence the clicking of 
many typewriters continues unceasingly from morning 
to night, and many hundred dictated letters are sent 
out from here every week; to physicians all over the 
civilized globe. This vast correspondence is entirely 
exclusive of the thousands of letters from other de- 
partments, which are constantly passing through the 
mails. : 

In order to avoid accidents, all volatile or danger- 
ous substances are stored in detached buildings or in- 
closures that are remote from the laboratory. 

A thoroughly efficient private fire department, com- 


the cost, we fear, of the creature's life, for 
its armor-like shell would make an investiga- 
tion of its internal economy hazardous if 
not impossible. The animal appears to be about four 
months old, and measures some two by one and three- 
quarters inches, the shell being possibly a trifle larger 
than would ordinarily be the case. The two heads are 
nearly of the same size, and as far as can be seen are 
perfect in all respects. Its other visible members do 
not exceed the usual number, and it is probably not 
incorrect to conclude that the multiplicity is confined 
to the heads. These do not feed together, but do so 
separately and alternately, and appear, furthermore, 
to be otherwise independent. The photograph clearly 
shows the disposition and the perfect state of both the 
heads. The apparent protuberances on the lower por- 
tions of these are merely grains of sand from the bot- 
tom of its cage which have adhered to the mouths. 
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A RADIUM CLOCK. 

Some few months ago the Hon. R. J. Strutt gave an 
interesting lecture before one of the British royal 
societies on the negative rays emitted by radium, and 
exhibited a small model by means of which he showed 
how the dissipation of these rays could be applied to 
a mechanical use. The demonstration was purely an 
experiment, but since then, however, the device has 
been perfected for commercial purposes. The outcome 
of these perfections is the introduction upon the mar- 
ket by Mr. Martindale, a manufacturing chemist of 
London, of a radium clock. This little device is 
fundamentally the same as the Hon. R. J. Strutt’s 
experimental device, and it shows the dissipation 
of the negative rays emitted by radium. The in- 
strument is very small, being inclosed in a ma- 
hogany frame measuring about six inches by four 
inches. There is a small glass tube in which is 
placed about one-twelfth of a grain of radium, and 
supported in an exhausted glass vessel by a rod of 
At the lower end of this tube is an elec- 
troscope, consisting of two aluminium leaves or 
films. The surface of the glass vessel is treated 
with phosphoric acid, to render it conductive. 

At intervals of one minute the silver leaves un- 
der the action of the radium move apart and touch 
the sides of the glass vessel. This action is caused 
as follows: After the Beta rays are carried away, 
the positive charge which is left behind is passed 
Under this stimulus they 
expand until one of them touches the side of the 
glass vessel. This contact causes the charge to be 
The ieaf then falls back 
to its original position by gravitation, when the 
cycle of operations is once more repeated, and con- 
tinued until the circuit is broken. Owing to the 
constant and exact regularity of the movements, 
the instrument resolves itself into a clock which 





quartz. 


on to these two leaves. 


conveyed to the earth. 


will act incessantly if untouched, until wear is 
exhibited by the moving parts. The life, however, 
is estimated at several thousand years. Once set 


the 
and 


in motion, instrument requires no attention 
whatever, its time-keeping qualities are in- 
fallible. If a coherer, similar to those in wireless 
telegraphy, is introduced, the clock can be made 

to ring an electric bell at every discharge, the cur- 
rent being transmitted to the bell through alumi- 
nium wires. One of these delicate instruments, which 
are obtainable for fifty dollars, was recently brought 
to this country. 
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A NOVEL LIFE-FLOAT. 
and regulations of the United 
Service require that 
steamer shall be supplied with lifeboats of an aggregate 
capacity proportional to the tonnage of the steamer, 
a capacity presumably sufficient, in case of neces- 
sity, to carry all the passengers and the entire crew 
of thé vessel. But as lifeboats are rather bulky and 
occupy a great deal of valuable space, vessels are per- 
mitted to substitute for one-third of their lifeboat ca- 
pacity, the equivalent in approved life-rafts. Although 
lifeboats are far preferable to rafts in cases of ship- 
wreck, yet the latter are not without their advantages. 
They do not require any particular care in launching, 
but may be merely thrown over the side of a vessel. 
Then if a raft should upset in the frantic endeavors 
of panic-stricken men and women to clamber aboard, 
it would not have to be righted before it could be 
used, as in the case of a boat. However, the privilege 
of using rafts in place of boats has been abused, to a 
| large extent, owing to the fact that the official regula- 
tions do not specify how much space should be pro- 
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of the cylinders, the rated capacity of the raft is 
greatly increased without appreciably adding to the 
amount of space it would occupy on the deck. One 
of our illustrations shows a raft of this type measur- 
ing, over all, 16% x 5% feet. Owing to the large cylin- 


ders, which are 16 inches in diameter, this raft has a 
rated capacity of thirteen persons upon the ocean and 
sixteen persons upon bays and lakes. The illustration 
shows the little raft supporting its ocean consignment. 
Three more persons would have to be added to bring 
the number up to the rated capacity for bays. 


By in- 








a 


THE STRUTT RADIUM CLOCK, WHICH I8 CALCULATED TO 
RUN TWENTY THOUSAND YEARS. 


creasing the diameter of the cylinders, the center of 
gravity of the loaded raft is raised, and since the area 
of the boat is not increased, the result is a very un- 
stable raft, liable to be upset by the slightest unbal- 
ancing of the load. The illustration shows how care- 
fully the men are arranged to keep a perfect equili- 
brium. Such a careful balance would be impossible 
in the excitement of shipwreck, and even were it 
possible for the entire thirteen men to find refuge on 
the raft, they would certainly be upset by the first 
wave that struck them. Many rafts of this type are 
made with cylinders 22 inches in diameter without in- 
creasing the over-all dimensions of 161%4 by 5% feet. 
These are given a rating of 26 on oceans and 31 gn 
bays. 

A new type of life-raft has recently been invented, of 
which the center of gravity is so low that it is im- 
possible to upset it. As shown in two of our engrav- 
ings, this raft or float resembles a huge life preserver, 
being constructed with a flotation cylinder formed into 
an oval-shaped ring. A slatted wooden platform is 
suspended three feet below the cylinder by means of a 
rope netting, as indicated in one of the photographs. 
The flotation cylinder consists of a continuous copper 
tube divided into from twelve to thirty air-tight com- 
partments, according to the size of the float. The tube 
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the water, it will always be right side up. The occu- 
pants stand on the platform within the ring. Each 
float is fitted with oars and painters lashed to the 
cylinder. The cylinder protects them from the wash 
of waves, and prevents them from being swept away. 
Since about half the load is under water and partially 
sustained by its own buoyancy, the flotation cylinders 
do not have to be as large as do those of the ordinary 
type of raft. In fact, the government has ‘made a spe- 
cial provision for this particular life-float, allowing it 
a buoyancy of 145.5 pounds per capita on the ocean 
and 121 pounds on lakes. But this float will safely 
carry even more than its official rated capacity. 
The larger float illustrated measures 8.1 feet x 12 
feet over all, and the cylinder measures 20 inches 
in diameter. Its rated capacity is 23 persons on 
the ocean and 27.7 persons on bays. In the photo- 
graph the float is carrying 40 men, The smalier 
float, which has a government rating of eight men 
on the ocean and ten on lakes, is carrying thirteen 
men of an average weight of 175 pounds per man, 
This type of life-float occupies but little space on 
a vessel. Owing to their ring shape, a number of 
floats of different sizes may be nested together to 
save stowage space. A still more economical ar- 
rangement, adapted particularly for private yachts, 
is to fit the float with a buoyant cushion which is 
specially designed for the purpose, thus forming a 
deck divan. The cushion is covered with leather 
or duck, and a like covering is provided for the 
cylinder, thus completely disguising the float. 

- +O SO 
Influence of Nitrogen on the Physical 
Properties of Iron, 

In the course of experiments made on the de- 
termination of nitrogen in iron Mr. H. Braune, 
according to a recent issue of Stahl und Wisen, 
discovered alterations in the physical properties 
of the metal. An iron wire which was nitrated 
with dry ammonia gas included an initial amount 
of 0.08 per cent carbon and 0.027 per cent nitro- 
gen, while after nitrating the percentage of nitro- 
gen was found to he 0.267 per cent. Although the 
original wire readily stood 15 or 16 inflexions, a 
nitrated wire could not stand any more than 2 or 
3. The electrical resistance was at the same time 
found considerably to increase, viz., by 32.3 per 
cent, corresponding to an- increase by 3.23 per cént for 
each 0.01 per cent of nitrogen. 

The magnetic properties of iron are influenced by 
nitrogen in a similar way to carbon, the magnetical 
saturation being decreased and the residual magnetism 
augmented. This accounts for the wide divergences 
that are noted between the hysteresis figures of thin 
sheet metal, though the analytical results be the same, 

The influence of nitrogen on the mechanical proper- 
ties was investigated on a piece of weld iron, it. being 
shown that the tensional strength is increased by nitro- 
gen, at a rate nearly proportional to the increase in 
nitrogen, while the tension is decreased more rapidly 
than would correspond to the increase in nitrogen. 

The quality of the iron (product of tension by ten- 
sional strength) is thus diminished by increasing 
amounts of nitrogen, this diminution being, however, 
in the case of ingot iron much more considerable than 
with weld iron. 










The physician of the future will find his greatest 
service in prolonging human life. The asylum and ti's 
poorhouse are not to be regarded ae shining lights ot 
advanced political economy, but there is something in 
life besides mere political economy, and the prolonga- 


























Men carried, 40. Official rating, 28 on bays. 


Men carried, 18. Official rating, 10 on bays. 


THE NEW TYPE OF LIFE-FLOAT. 


: vided for each passenger. The only stipulation made 
is that all the life-rafts should have a buoyancy of 
18714 pounds upon oceans and 156 pounds upon inland 
waters for every person allowed. Since the principal 
advantage of the raft lies in the economy of stowage 
space occupied, a natural outcome of this regulation 
has been to increase the buoyancy of the raft without 
proportionately increasing its general dimensions. The 
ordinary type of raft consists of two flotation cylin- 
ders, usually of hollow metal, between which a plat- 
form is provided. By merely increasing the diameter 


is stiffened by means of longitudinal flanges. To pro- 
tect the tube it is coated with a non-corrosive paint, 
and then covered with a layer of compressed cork 
two inches thick. This serves as a buffer for the cop- 
per tubes, and also adds to the buoyancy of the raft. 
The cork is wrapped with waterproofed cloth, and over 
this, heavy canvas is wound. A final coat of water- 
proof paint renders the float entirely proof against 
action of the weather or water. The platform or floor 
of the float is of such size that it will fall through the 
flotation ring, so that no matter how the float strikes 


Men carried, 18. Official :ating, 16 on bays. 
A COMMON TYPE OF LIFE-RAFT. 


tion of existence is regarded as one of the chief func- 
tions both of the medical profession and of public 
charities. On the other hand, it must be considered 
that there is a distinet economical loss in cutting off 
from existence a man before he has run the fall course 
of his career. To train a man for usefulness requires 
now fully a quarter of a century, and ft seems only 
fair that he should have at least twice that time tor 
the manifestation of his activities. If, therefore, 
be cut off at thirty-five, forty, or forty-five, the ¢ 
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RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 
CULTIVATOR....J. B. Peicecuin and L. R. 
Peciecamn, Chauvin, La, In this case the in 
vention is en improvement in cultivators of 
the hand-propelled type. The inventors pro 
vide a cultivator simple in construction, easily 
adjusted, and easily operated. The placing of 
the supporting wheel behind the hoes lessens 
the draft and permits a more even passage of 
the hoes. It is adapted for use in any form 
wherever a cultivator ts desirable, but more 

especially to the cultivation of onions 

DEVICE FOR ADJUSTING SIFVES IN 
TURESHING MACHINES.—J. A. Stee_tamiru 
Wichita Falls, Texas. One purpose of the 
invention is to provide a mechanism for adjust 
ing the sleves in a threshing-machine elther up 
or down at elther end of the sieve frame, which 
mechaniam is capable of being operated by one 
individual from the outside of the machine, and, 
further, to so construct the device that when 
the motion of the mathine ts not too rapid the 
adjustment of the sleves can be made while 
the machine ts in motion 


WIRE FENCE..B. B. Woop tozeman, 
Mont. The present invention has for an object 
the provision of a novel construction at the 


ends of the tle or clamp whereby the same 
may be clinched or tightened when applied to 
the fence at the crossing of the line and stay 
wires. It is an improvement in wire fences, 
and particularly in that class of such fences 
illustrated in a former patent granted to Mr 
Wood. 





' Of General Interest. 
) TRUCK... Tuimavuit, Fall River, Mass 
Mr. Thibault’s invention refers to trucks, and 
¢ particularly to those adapted for han 
dail heavy rolle——such, for example, as those 
of per employed upon printing-presses. Its 
principal objects are to provide such a device 
which will be strong and compact and upon 
which objects may be readily rolled, instead of 
requiring to be lifted and then conveniently 
moved about. 

BULKHEAD-DOOR.—-D. W. Srinss, Puerto 
Cortes, Honduras. The design is to enable a 
person to pass from one side of a partition to 
another without at any time opening a through 
communication between the compartments or 
spaces on opposite sides. It permits escape 
from the interior of a disabled submarine boat 
to the external apace below water without al 
lowing unrestrained inrush of water to flood 
the boat. It is applicable for location tn the 
bulkheads of a ship anywhere’ and for the 
closure of ship's magazines In such a way as 
to preclude open or through communication be 
tween magazine or turrets or compartments 
where an explosive fiash would be likely to 
strike back inte the magazine 

COMPOSITION FOR PRESERVING PILES 
AND TIMBER.—P. 8. Smout, Everett, Wash 
In thie instance the Invention refers to that 
class of pile-protectors which consists of a 
suitable composition of matter applied to the 
exterior of the pile and forming a covering 
therefor which is intended to resist not only 
the action of the water, but the ravages of 
marine insects, particularly the teredo. 

TICKET-CASE.-W. T. Suxrwoop, Sidney, 
N. Y. The tmprovement has reference to a 
ticket-case for holding tickets which come in 
continuous strips, each ticket being broken 
from the strip by tearing it along a series 
ot perforations or the like. Many attempts 
have been made to produce cases for carrying 
this. kind of tickets, but they have all been 
open to certain objections. The present in 
vention is not open to these objections, and 
the case is convenient to handle and an efficient 
holder for tickets. 

PRESERVING COMPOUND AND PRO 
CESS _OF MAKING THE SAME.—A. C. 
Hacer, Missoula, Mont. This invention has 
reference to a process for preserving eggs, the 
more particular object being to enable the 
exes to be kept fresh for comparatively long 
periods without injuring them as articles of 
food. Upon a:tual trial Mr. Hager has found 
that eggs prepared under this process can be 
kept perfectly fresh for six months or longer. 

UMBRELLA-LOCK.—-F. A. Wiison, New 
York, N. Y. The object in thia case is to pro 
vide a simple device intended to prevent the 
taking of umbrellas, accidentally or otherwise, 
from umbrella-stands, hat-racks, and similar 
places. The device consists of a sleeve com 
prising a pair of hinged sections, the sleeve 
having a lip adapted to lie adjacent to the 
handie of an umbrella, and means for locking 
the sections together. 


Household Utilities, 

CABINET..-H. Manstat., Henderson, Ky. 
In this instance the improvement has reference 
to cabinets such as used in furnishing dwell- 
Ings or living rooms, The object of the iIn- 
ventor is to produce a cabinet carrying a 
mirror which will be normally concealed from 
view, but which may be readily drawn out into 
& convenient position. 


WINDOW-SCREEN..-G. F. Monntn and A. 


4. C. Mecent, San Francisco, Cal. One object 
here is to provide means for detachably connect- 
ing a framed window-screen with the lower 
saab of a window and for hanging the screen- 
frame in a recelving-pocket formed in the 
wall of the building below the sil! of the win- 


with the lower sash may be raised into posi 
tion for service a corresponding degree when 
the sash is raised and be returned into the 
pocket when the sash is lowered. 


Rallways and Their Accessories, 

CAR-FENDER.-E. Campanant, New York, 
N. ¥. The intention In this case is to provide 
a street-railway car-fender so constructed that 
when not required for use it may be easily 
and conveniently folded against the dashboard 
of the car by the motorman without his get- 
ting off the car, and, further, to so construct 
the parts that the fender may be attached to 
either end of the car. 


Nots.-Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 








Business and Personal Wants. 


READ “THIS COLUMN CAREFULLY — You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you mann- 
facture these goods write us at once and we will 
send you the name and address of the iW is mee desir- 





ing the information. Iu every case t neces- 
sary to give the number of the inquiry. 
MUNN & CO, 





Marine Iron Works. Chicago. Catalogue free. 
Inquiry Re. 62. iver manufacturers of electric 
railways, such in amusement places, for child- 
ren’s use, 

U. &” Metal Polish. I Pp a jes free. 
Inquiry Ne. 7624.—For makers of tin foll. 
Drying Machinery and Presses. Biles, Louisville. Ky. 
Inquiry No. zeas.- For parties to make a number 
of porous jars, made of clay, such as flower pots, or 
material stmmtiar to cups used in old-style Grove or —e- 
clanche 
Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell 8&t., 
Chagrin Falis, O. 
Inquiry No. 7626.—For makers of small. flexible 
steel sueeng. to hold water, about a foot in diameter ; 
also for celluloid tubes, transparent, the same size as 
the steel tubing. 


Inquiry No. 762 Fa me ny the name one ad- 
dress of the makers of the Eagle te Claw Fish Hoo! 

Sawmil! machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry Ne. 7628.—For makers of papier maché. 

Airships, Gas Balloons and Generators. Carl Myers, 
Balloon Farm, Frankfort, N. Y. 

Inquiry No. 7@29.— Wanted. a list of saw-filing 
apparatus, or descriptions of same. 

WANTED.—Purchaser for Monazite, Molybdenite and 
Wolfram. Apply Monasite, Box ‘73, New York. 

Tnquiry No. 7630.—Wanted, a saw or tool, for 

sawing. grinding or sand siab stone. 

WANTED.—Patented specialties of merit, to manu- 
factureand market. Power Specialty Co., Detroit, Mich 

Inquiry Ne. S81.—For makers of the iron and 
stee! Ferris whee 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 7632.—For makers of paper bottles 
for milk. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oi) 
Bngine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. 7633.—For makers of cardboard cups, 
for bottoms and lids of cylindrical strawboard boxes. 

WANTED. —Ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 773, New York. 

1 nautry Ne. 7634 *-For manufacturers of all kinds 
of novelties. 

i have for sale the U. 8. and all foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

Inquiry No. 7635.—For makers of oil engines. 
also grind ng and crus! ng mills, of the latest type. 

Competent salesman would represent or accept 
agency in New Vork for a good concern. Cash advan- 
ces unnecessary. Address F. F. H., Box 773, New York. 

rlngutry Ne. 7636.—For manufacturers of hand 





"Hnsetosrarere ef patent articles, dies, metal 

t screw hit work, hardware speciaities, 

omer od tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal 8t., Chicago. 

Inquiry Ko. Yeet.-ver manufacturers of lead 
piping machin 

Absolute renee for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 448 East 80th St.. New York. Write to-day. 

Inquiry Ke, 2 sgee-— —For manufacturers of cotton 

mills or cotton bel 

Manufacturers of a kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 

bt made of pressed steel. Send 
samples. N.Y. Die and Model Works, 08 Pearl 8., N.Y. 

Inquiry Ne. 7639.—For manofacturers of casing 
of brass. steel or fron (iron preferred) about & inch out. 
side, 44 inch inside. 

We wil) manufacture and market a small. patented 
article, such as would sell to the Hardware, Depart- 
ment Stores and general trade. Royalty basis. 

The Perry-Austen Mfg. Co., 
® Park Place, New York City. 
aquiry No. 7640.—For manufacturers of wireless 
te! esrape outhis. for short distances up to 10 miles. 

WANTED. — Interest iv flourishing manufacturing 
business ; or join with reliable party starting industry 
of merit. References of both must be satisfactory to 
each other. Every reply positively confidential. State 
nature of business. Address Flourishing, Box 773, N. Y. 

Inquiry No. 7641.—For manufacturers of steam 
shovels. 








WANTED.—A man of experience; capable of running 
a factory that ts manofactaring heavy machinery. 
Should have $%5.000 to invest in the business which can 
be shown to be profitable. We don’t want the money 
without the man. The experienced man is the first 
essential. Address Heavy Machinery, Box 117. Station 
A, Hartford, Conn. 

tgeutry Ne. 764%.—For manufacturers of clam 

cavator. 








HINTS TO CORRESPONDENTS. 


Names and Address m pany all letters or 
no attention will 1 ~y¥ paid th thereto. This is for 
our information and not for publication. 
References to former articles or answers should 
date of paper and poee or number of ation. 
Inquiries not answered reasonable time should 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
Been wish t ha ticl t ad 
wishing to purchase any article not adver- 
tised in our columns will be furnished with 
—— of manufacturing or carrying 
aeme 
Special Written Information on matters of personal 
rather than general interest cannot be expected 
mw a 
lements referred to may be 
had at the r iw rice 10 cents each. 
Beets soeenes to promptly supplied on receipt of 


pri 
Minerals. “sent for examination should be distinctly 
marked or labeled. 





(9861) J. J. C. says: Will you kindly 
inform me through your Notes and Queries how 
I can keep the basement walis of a house, 
which I am about to build, perfectly dry and 
prevent the rain water from seeping through 
them? The level of the basement floor is sev- 
eral feet below the ground level, and the build- 
ing is to be built In a dry and sandy soil. A. 
In reply to your inquiry we would say that 
you will be able to keep your basement walls 
perfectly dry if you will cover them with 


BASEMENT 
FLOOR LINE 





water-proofing applied as follows: Put on 
three coats of burlap or two coats of builders | 
paper and one coat of burlap, each coat being 
laid in and thoroughly covered with hot 
asphaitum. Care should be taken to see that 
the builders’ paper or burlap is lapped at least 
six inches, and also to see that the different 
layers break joints. In order to be sure that 
the dampness will not rise up through the 
brick wall itself, we would recommend your 
using a damp joint, such as is shown in the 
above sketch. This damp joint consists of the 
same material as the water-proofing on the 
outside of the wall described above, and should 
be applied as indicated in the sketch in order 
not to break the bond in the wall. If your 
building were not located in a dry soil, we 
should also recommend covering the top of the 
concrete used for your basement floor with 
water-proofing the same as specified for the 
outside wall, making a joint between this water- 
proofing and damp joint where it comes through 
the brick wall. This would make your base- 
ment walls and floor absolutely impervious to 
water or dampness, but would not of course 
prevent the condensation of moisture from the 
atmosphere if the temperature of the basement 
is lower than that of the outside air. The 
latter can only be prevented by good ventila- 
tion. 

(9862) R. R. S. asks: 1. Would a 
man standing exactly at the North Pole or 
twenty feet from the Pole be sensible of the 
earth's rotation from west to east? A. A man 
at or near the North Pole of the earth would 
see the stars move in circles, clockwise, sensibly 
parallel to his horizon without rising and set- 
ting. The sun would rise and set once a year, 
the moon once a month. While above his hori- 
zon they, too, would move clockwise around 
the sky. In this way the earth’s rotation on 
its axis is just as sensible to a man at the 
Pole as to one at any other point of the earth. 
2. Why does the moon rise farther in the north 
in the winter? And why does it appear nearer 
the zenith when it is nearest to us? A. The 
moon rises at the same points of the horizon 
every lunation. Half of its month it is north 
of the equator and half of its month it is south 
of the equator. We only notice the rising of 
the moon when it is near its full. The full 
moon is always opposite the sun. In winter 
the sun is south of the equator, and full moon 
is north of the equator, in the same part of the 
sky where the sun is in summer. Hence the 
full moon rung high in winter. The moon does 
not appear nearer the zenith when it is near- 
est the earth. Perigee may be at any phase 
of the moon, since new moon occurs in all 
points of the orbit In each cycle of the series. 
8. How long does it take the sun to make a 
rotation? A. The time required for a spot to 
pase from the center of the sun around to the 


| to zero by cutting out resistance. 


(9863) V. V. S. asks: What causes 
every alternate section of a  direct-current 
1.9 horse-power motor to become discolored, 
i. e. darker than the adjacent sections? The 
motor is running on 220 volts with very little 
ioad, only about 10 per cent of its rated load. 
A. You ask, “What causes every alternate sec- 
tion of a direct-current motor to become dis- 
colored?” We presume by “section” you mean 
the copper bars of the commutator. The dis 
coloration is probably caused by local heating 
due to sparking more on one bar than on the 
next. This may be due to dirt, or to one bar 
being a little higher than the next, or to other 
causes. Sloane's “Handy Book of Electricity,” 
which we send for $3.50, will tell many of 
these, Crocker’s “Dynamo Tender’s Hand 
Book,” price $1, is quite full on diseases of 
dynamos. Every one having to run a dynamo 
or motor should have a copy of this work. 


(9864) W.F. J. asks: 1. Why does a 
charge of electricity (static) pass to the out- 
side surface of a hollow conductor? If the 
conductor were a solid would the charge pass 
to its outside surface also? A. A static charge 
of electricity is on the surface of any conduc- 
tor, solid or hollow. The reason is the self- 
repulsion of the parts of the charge for its 
own parts. Each unit of electricity is as far 
as it can get from every other unit of electric- 
ity. 2. Why Is there no lightning in winter? 
A. There is lightning in winter. We have 
seen vivid lightning in mid-winter in Massa 
chusetts, lighting the snow to the greatest bril 
ancy. It is not a common occurrence. 3. 
Why is the external characteristic of a shunt 
dynamo a loop? A. The external character 
istic curve of a shunt-wound dynamo is a loop 
because of the fact that all the current goes 
to the fields when the external circuit is open. 
The voltage is then the maximum, but there 
is no current. When the external circuit is 
closed the external resistance is high and the 
field coils now begin to receive current, which 
weakens the voltage. As more and more cur- 
rept passes through the external circuit, less 
current passes through the field. A point ts 
finally reached where the reduction of external 
resistance takes so much from the field that the 
E. M. F. falls more rapidly than before and 
current begins to decrease also. From this 
point both current and E. M. F. fall steadily 
See Sloane's 
“Handy Book for Electricians,” which we send 
for $3.50. 





INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 19, 1905 


AND BACH BEARING THAT DATB 


(See note at end of list about copies of these patents. | 













Abdominal appliance, 8. H. Burns......... 807,657 
Accidents, levice for preventing, . 
PD A eb evesidvbdawdheces -. 807,842 
Aeceytene generator, R. F. Carter...:..... 807,598 
Acid. emma of hydrochloric, I. L. 
NGGES60 56 5555.0.600'0 G64 sks 00:0 04 00 807,640 
Acid, manutacturing nitric, von Pauling... .. 807,491 
Advertising de Cc. =, eA dabho-e 6-0 6s 807 
Alternator, mag — A \. ue Pontois...... 807,949 
Animal trap, 8. H. Sheile ebuteewssaccess 260 
Annuncilator, J. & W. Patten Ebeew etd weeccds 807,859 
A thread and making same, A. J. & 
PP EY C0GGGnees chevcscccesccoce 807,814 
Automobile driving attachment, B. A. 
Dh Sie Cie cn eeeh eed aead Ges 60re6eeee 807,457 
Automobile tonneaus, folding foot-rest for, 
ie ites a dhn.sthedbv need 807,831 
Automobiles, valve gear for regulating des- 
par cending, Pw one = 807,581 
xle for grain ‘a , 
Axle for motor vehicles, er 
rear 807,832 
807,579 
. 807,875 
: 807,664 
: 807,436 


ju 
Balls, making game, A. L. Burt.. , 808,005 


Bellot oe istering and canceling, 

Seka awed id's én ehededesis ses eae : 807,882 
Barrel cleanse, detachable, 8. J. Sikes...... 807,970 
potters « ratus, H. R. Auld............. 807,802 
tearl juster, G. C. Spangler........... 807,786 
ted cuenateta SPE Seep ess ss 0cswsses 807,735 

=] ¥ gg gh ees Shwe eGo sas easae 
protector, M. ee 807,750 
fed Ces ands Ke6cc soe cctescecs 807,515 
Bedeloth fastener, G. A. Allen........... 807,706 











lothes retainer, gg Campbell........ 807,658 





Binders, etc., mi. 

adjustable backs of loose 

i ieton seh ahs abe o> h6obcese bs 
Binding post, H. E. Reeve........... 


Blast furnace, E. P. Mathewson 





center again Is on the average 27.25 days. This 
is the synodic period of the sun's rotation. 
The true, or sidereal period, is determined 
from this to be 27.35 days. Different observ- ° 
ers obtain slightly different results, varying 
from 27.23 days to 27.38 days. The sun's rota- 
tion is very peculiar in that the velocity is 
not the same for different latitudes. This ' 
would show that the surface of the sun is not 
solid, but in a fluid condition. This is dis- | 
cussed In Prof. Young’s book on the sun, which ' 








dow therein having the improvement applied 
_ thereto, whereby the screen when connected 


Indie Ne. 7643.—For manufacturers of stucco 


we send for $2. 























Block signal system, safe, C. J. Cronin.... 807,726 
Boats, —— means for submarine, E. P 
iia rdobseeds4<sccos ods 807,732 
Boiler flue fastening L. Eager.............. . 
a manifold blank, J. “Holmes ere 807,465 
ON MM, BAO ca ccsecccsscecscece 807,755 
Bottle, non-refillable, 8. Heffernan ...... 807,554 
Bottle, non-refillable, L. A. Robertson...... 807,966 
Bottle, non-refillable, P. J. O’Brien ........ 807,856 
Bottle stopper, F. W. & A. Vietmeyer..... 807,519 
tottle washing machine, B. F. ar ase. + 80T,687 
fottle wrapper making machine, H. Kruse.. 807,67 
ottling a like apparatus, C. Sellen- 
Dont sé 406 ahbeene esol sss ne ce ees 807,507 
erate head, A. 8. iene Sey ae 837 
Bracket or track oot, Miller..... 807,762 
Brake beams, suspension 9 for metal, 
DR RGnate os i04-0.48 v2h)sesceqnes 808,059 
Brakes, automatic cut-out for electropneu- 
matic, E. H. Dewson 
ket, clam shell, H. P. Ho 
ruction, R. 
Burial casket, W. H. La 
collar, A. oes 
Button, ornamenta 807 
Sutton sawing me , P. A T..++-- 807,776 
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Damper regulator, T. G. Lovegfove.. 
Directory, telephone, E. N. Lake..... 
Disk drill, T. Brennan, Jr Feathet’ 
Display figures, limb for, I. & V. Kolar 
Display fixture, B. T. Palmenberg ..... 
Display form, W. F. Allert 


Display rack, W. H. Billings .......... 2 Send for Catalogue. 
Distilling apparatus, J. Pernat .. . 
Dividers and compasses, combined, J. F. CHAS. J. JAGER CO 

Clutter ...... S600 cencadstoes Cor. High and Batterymarch Sts., BLAKE & JOHNSON, 
Domestic boiler, C. Madeira Boston, Mass. P.0. Box 1064, Waterbury, Conn. 
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‘ar bumper, R. H. Duthie... ene 


‘ar drain and trap, combined, J. C 
‘ar dump and conveyer, A. Moore 
‘ar dump, automatic revolving, A. Moore. 


‘ar fender, E. C. Haynes sé 


‘ar, steel, A. 


‘arbureter, J. H. Mason vs 
‘ard holding case, J. B. Wiggins.........- 807,648 





Caisson, BE. N. Gilbert ........ce.seeesceees 
aleulator, pocket, C. A. Haas.....++.++++- 
an exbauster and cooker, M. W. Groom.... 

A 





THE Nalite S*r°s Lamps 


‘anceling and counting CESREEM. , A » 
Bramberry ...... bietaaodnaen iis For Home, Store and Street 
ar brake, C. Remelius We also manufacture Table 


ar coupler, automatic, A. J. Beard. ; j oe ‘ : 
ar coupling, Schroeder & Lindholm........ 
ar coupling, 8. B. Jackman....... 








ar dump, revolving, A. Moore ......-+++++ 





Be Se ot a Engine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. LS. BEST 


ar fender, F. W. O'Connor . 
ar frames, post and carline for railway, 
W. F. Kiesel, Jr. ‘ 
ar, railway, A. B. Bellows ... ‘ " 

ar runnin ear, J. J. Re xroth. one 5 

©. "3. ‘Bellows .. “TTS Ror.oog | SEBASTIAN LATHE CO., 120 Culvert St, Cincinnati, 0. 
ar underframe#construction, A. Becker.... 807,995 
arbon plate for protective devices, G. W 


Pickard ...... saeeicae Camenae ne Foot and Power and, Parnes Lathe Plan- 
hapers, and Drill 
SS Fe eee 807,479 SHEPARD LATHE CO., “ym Seaman 


808,055 
. 807,903 
808,061 

















French Motors for Lighting Plants 


The “ASTER” tb the best French 


moter on the market for 


Nghting 
hotels, etc. Small, compact, simple and 
anfe to operate. Motive power alcohol, ofl 


a. Scan ee a Great 
a: Gavel tie 


ASTER COM many 





++» 807,852 
a 807 O31 





Door check, ¢ McGinnis ., 


ae. 4 ws Biles 
, disk, 8. B. Davis 
Drill “oes . or chuck, — - 4 8. Me- 
GORD con kyoescestncendtans seb ssinnens 807.487 
Drinking aquegtes, sanitary, F. 8. Hunter. 807,468 
Drip tray, Pe 
Detvies Ls — “pe automatic intermittent, 





Dram, T. 
Drumatick,. yf D. ‘Phillipe need ene egsenk vane 807 403 
mell sheet attach- 
ment device = docu or other, 
“7 





g testing compartment box, J. BR. eee 
E trie motor control system, H. D. James. 807,938 
Electric motor controller, W. A. Paris..... 80T, 858 


‘ard or pulp board, method of ond oe 
i. D. 


‘arriage, child's, W. Diemer , 
‘ash register, S. G. Cook......... 
‘asket, Milis & Lawson . osone sage ase 
‘asters, attachment for pickle, K. Mercer.. 
Ba] 


‘atamenial sack, J. Griffith .........-««++ 17,923 

‘ement mixer, C. L. Baldwin.........-++++ 97,899 
blanks, Cunningham & aioe PRL EE Oe 807,541 

hair, C. M. W agner 0660 vhseeeas 807 587 

hair, A. Fraser rrr 

‘hair leg shoe, Beardsley « Bittner........ 807,535 

hair seat, adjustable, C. H. Vader. 807,701 


‘hip cutting | machine, E. Morte rud. 


huck, pneumatic, H. R. Slivinski...... . 807,876 

hurn, J. I. Shaw . ose aptecéues ote 807,508 

‘igarette making machine, EB. Hocq ° S07, 675 
E 


‘lamp, C. H. Lang .. 
‘lock, electric, L. L. © 


‘oaster brake, C. D. Beverly.......... 
‘oin controlled apparatus, c. 


‘oke and gas plant, V. G. Apple 
‘ollar distender, stock, Tucker & Aiguier. 
Mull 





ratus for the manufacture o 
Loria ; 


mH 
‘hain for doors, safety, C. D. ‘Rinald...... 807,779 | Li sa-colegrd ponds. 
hain for gripping and supporting metal Prerers te snags 2 es ee ater 


hbeckrein holder, L. G. Westfall. -.as++ 807,980 
heese cutter, H, F. Dunn.. 
heese cutter, T. C. Braskett. 
herries, etc., machine for stonin 
Creste > 





... 807,442 
807.571 





ircuit controlling device, G. 


lamp. See Jar clamp 








ox . “* 
lothes line reel, Caldwell & Hunt.. 
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: 807,815 44-60 E Eos 3 254 Street, Street, ‘aw York, N. Y. 


if ———"~ 1 1591 Broadway 


NEW YORK OITY Biectric motor controller, H. D. ae mitahe 
: 807 
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rize, Highest Award, 81. Louis, 1904, 
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Electrical Seathetien” regulating means for 


Diectric novelty Memes. cecegcevaes 


systems of, B. G. Lam a NT 04 
Electrical distribution system, R. M. Palmer 807,060 
marketabl 
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Our Hand Book on Patents, Trade-Marks, 
bop ye p. 
Munn & Co. carne 
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offee hopper, G. W 








offee urn, R. M. Bamford. pee ° 
Clawson. . 


ollar fastener, horse, F 
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pat, B. Caiv 
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WEI i DRILLING | Pec pest, ’me: 
Machines Fence tightener, B. B. Webster 


and styles, for drilling either deep 


ightener 
Fertilizer distri 





Mlevator, 1. H. Venn 1... .ccsscecvsesvecess 
Elevator and conveyer, A. G. Baémund...... 
usting device, fluid wd 
non 






‘ultivator, Blue & Shepardson oe 


‘ultivator, E. Rosenbaum ehigsesewons f 
‘urrent regulator, alternating, G. Finzi.... 807,545 
‘urtain fixture, G. W. Kintz .............. 807,621 
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exesiient 
JAGER Marine} Sri cisran = 


“Et ea se STEEL ROLLS 
Skilifully designed and well 
built. Single lever control, com- 
bining automatic carburettor 


Deve 
< seene and reiiabiiity for flattening wire for all purposes 








‘ollar, horse, J. D. Whipple 
‘ommode, invalid’s, W. A Hardy. shallow « wells in any Kind of soil or rock. Mounted Fertiliser distri! 
onesete e Warne on wheels or on sills, With engines or horse powers 
eaten, # Welk <-----. WHAT A RELIEF Strong, simple and durable. Any mechanic ca: | Filing case theket, A. Hi. tslnhatdt 807,806 
‘onveyer, P. Lorillard 1110 s0t bea, Write us to-day them casity. Send for catalog. Filter, J. &. Heaton ........-...++.00500. : 807; 
‘otton handling apparatus, A F. Tidwell. for information WILLIAMS BEOS., Ithaca, N. Y- Filter apparatus, P. J. Jacger. 7, 
ag Teepe. enagrrgnys oo. || HOME MADE DYNAMOS.— STEN. | Fitering avi, iu Be 
‘rane, G. BE. Sope Dc Ll Finger ring, J. KB. Fitegerald - ’ 
rushing rolls, abel! and core for, ~_ TIFIC , Asmmao as Super re 361 984 G00 contain Fire boxes, circulating device for water, 8. 

Bryant ...-.--sceeeessscecsccoeses Broadway, New eT A ee ee 807,752 
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Fire “extinguleher PB. , 
Fire kindler, RB. M. Flynn 
Firearm, T. C. Johnson . 
Firearm, J. M. Brownl 


Firearm magazine, ©. Taylor. ....sc-cees 
Firearms, peep-sight tor, oot & Bilenk- 

GOP ocak bicneoendyns¥ethec¥an o0 eeene 807,712 
Fish hook, W. L. Stockwell ........0+.+«5- 807,514 
Fiat irons, com i maties for 

; ing @ Mahi 6 








machine, H. Kratech 
Fa 





hue R--- - a. W. weasler... +++. 





$3.00 a year; or, with the SCIENTIFIC AMERICAN, 


the home and 1 


its surr 
sali | a wider interest in the beauti 


The gar 


tion as well. 


July, 1905, Cover lished articles 


Homes ans Gardens 


Measures 1054 x 14 inches. 72 Pages. Colored Cover. 


This is a thoroughly practical magazine, 

s. An ideal j deal- 
not only with buildings but with country life as well. 

The aim of the magazine has been to stimulate among its 


The articles oF. with not only the house exterior but the 
interior plans and arrangements and the subject of decora- 
a as an adjunct or frame of the 

mansion, receives its full share of attention, and each issue 
contains examples of artistically planned gardens, large and 
small, old and new. There will be published in each issue 
some large estate, and the reader will be taken over the 
buildings and grounds as a visitor. There will also be pub- 
Lealng with all phases of practical country life. 


$3.00 A YEAR 





$5.00 a year. 


with 


of the home. 

















DURING 1906 ARTICLES WILL BE PUB- 
LISHED SHOWING 


How curtains may be made at home ; 

How furniture may be covered by the woman of the house; 

How the amateur may decorate the room with home-made 
stencils ; 

How a water garden may be laid out and built; 








A Sheraton Sideboard in a New England Home 








The use of statuary for garden decoration. A MINIATURE ENGRAVING 


this publication. The colored covers change monthly (see reduced black and white 
should have a place in every home. Send $3.00 to-day and receive the beautiful N 
postpaid, or they can be obtained from any 


The megesins b tet ee eee oe ee and is elaborately illustrated by cee dm 


ee kaon alo 


January, 1906, 


ALSO DURING 1906 ARTICLES WILL BE 
PUBLISHED ON 

The kitchen and how it should be planned (a series); 

Historical places in America ; 


Gateways to estates ; 
How the house of a bygone day may be remodeled and 
converted into a modern home. 


cic ets cma 


Cover 









Single copies, 25 cents, 





thy "OH 


MUNN & COMPANY, Publishers, SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK 
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Valuable Books 


JUST PUBLISHED 


Scientific American 
Reference Book | 


(ome. J Beg - Prgzeses.. 5 Goteves 


The result of the queries of | 
three generations of readers 
and correspondents is crystal- 
liged in this book, whi 
been In course of preparation 
for months. {t is indispensa- 
bie to every family « bust- 
ness man. it deals with mat- 
ters of interest to everybody. 
‘The book contains 50.000 facts, 
and is much more compiete 
and more exhaustive than 
anything of the kind which | 
has ever been attempted. The 

*Selentific American fer. 
ence Book" has ogee com pi fed 
after canqina th th x] known 

it hae 


been revised b. ~~ sta- 
tistictans. information has 
been drawn from over one ton 
ot Government reports alone. | 
It ia a book of everyday reter- 
ence—more useful than an en- ' 
oyclopedia, because you will 
find what you want inan in 
stant in a paw condensed 
form. Sixty fiy~ of expert- 
ence alone have mace it possible for the publishers of 
the SCIPNTIFIC AMERICAN to present to the purchasers 
of this book a remarkable aggregation of information. 


Home Mechanics 
for Amateurs 


This book has ach an — we 





io one 





week, and a Ly Eai- 
tos of farp costes as been 
wdered. is by "tar the 


fergent and best 

the subject ever offered at 
such a low price. It tells 
how to make things: the 
right way—the “ only ” wap 


m ‘ 
ize. Do things with your 
hands. 


iving contents—the circu- 

ra cost only « cent the 
book $1.50 postpaid. If the 
book cc meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 


#46 Engravings Price 81.50 | 





379 Pages 


TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. | 


By GEORGE MN. HOPKINS 

Revised and Greatly Pniarged. 2 Octave Volumes. 1, 10 | 
Pages. 0 liustratwas. Cloth Bownd, Postpaid, | 
Half Morocco, Postpaid, ¥7.00. 
WXPRKIMENTAL SCIENCE ts so well known to| 
many of yur readers that it ts bardly necessary now to 

ve 

fits 


a descri 








bectram. 


REVISED and ENT. ARGED EDITION 


The Scientific American 


Cyclopedia >"> 


15,000 Receipts. 734 Pages. 
Price, $5.00 in Cleth. 86.00 in Sheep. $6.50 
iw Half Merecce. Post Free. 


This work has been re- 
vised and enlarged, 
900 New Formulas, 

The work is so arranged | 
Se eee only to | 
the speci ier Tt shout to see | 

a + 9 

ve a place in “over, | 
home and workshop 
a containing full 

ble of Contents will 

be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 
Price, bound in cloth, $1.00 

postpaid 


. Stage lilusi nd Scientific Civer- 
MAGIC pnd including Tick | Photography. 





This work to 
old and yo ke. and 
it is one o most at- 
tractive hol books o: 
the b filusions 
EiSaea ato signers 
the 4 

by ine 
a 
iam me tl 
Sate onion 


aaa 


St; is ee 


pe 


MUNN & CO., Publishers, 361 Broadway, NEW YORK | 





| Gearing, speed changing and transmission, 


| Gun with independent sighting line, Lauber 
& Stock . ° o° . BO7,f24 


| Hanger See Door hanger 


ot 
work.. Mr. Hopkins | 
deciced some meats | 
ago that it would lj 
new wee My of this wol wore, | 
in order that the many | 
wonderful discoveries 
of modern times satant | 
be fully described in its 
pages. Since the last | 
edition wee Peenee. 
wonderf develop- 
“eataes teie- 
been made. it 
Was necessary. there. 
be 
in 
¥ up-to-date, and | 
Dages have | 
Seon, added. On | 
size has 
been nece 
it into two volumes, | 
handsomely bound in 


| Metal blooms, bille ts, : or ‘slabs, ‘apparatus 





Fiue or tube expander, J. W. Faessler 808,030 | ry~e 7 r y , ~ 
Tine sete and the like, cutter for, J. W I l RN y OU R SPARE 
aesaler 808,081 | rg * Try ~ 
a eeetatias 2" acasias wou! TIME INTO MONEY WHEN YOU ASK FOR 
| pens device, P. L. Gueat .. 807,024 
Folding bez, B.A. Reore ": Ritaw| ADD $500.00 to your salary next THE IMPROVED 
Fuel, artificial, BE. C. May ’ sot !e20 year, by working an hour or so 
‘umigating attachment, J. Brown . 807,910 ” 
mane Of. idbbosd 807 466 evenings, introducing our “ Keystone 
Furnace, Watson & Mason 807,890 Chemical Fire Extinguisher—the best, 
— G. Thomas ; 807,976 most widely known and cheapest. 
urnace smoke consuming attachment, 8. P. * if . . . 
etshineen 807,743 For particulars of this dignified and 
Furnaces, air preheater for, A. Newton.. 807 , 683 profitable work, address 
Furniture nail, 8S. M. Merrill 807 843 
Fuse plug, J. Sacha SO7,781 S r 
Game apparatus, H. E. Henwood 807 927 JAMES BOYD & BROTHER 
Game apparatus or puzzle, J. K. Clouser, Jr. 807,600 18 N. 4th St., eammeeanalane 
Game, card, B. C. Blanchard 807 435 














REFUSE ALL \ 
SUBSTITUTES ARD 
INSIST ON HAVING 


807,610 


sit Se wet The B Busy Man’ S Friend 


Garment, H. J. Ellis 
Garment supporter § clasp, 
chanan 


Gas burner, incandescent, C. J. Alexander 807.651 
Gas engine, Longtine & Double 807 250 
Gas lines, automatic volumetric governor THE GENUINE 
for, S. KB. Crawford . OT 
7 The Name is 





Gas producer, W. H. Bradley . 807,504 
Gas regulator, automatic, H. W. Fiske 807,813 


Gases, centrifugal apparatus for treating, 
E. Theisen cesses 807,695 


stamped on every . 
loop — 


Gate hanger, A ; ; .. SOT,512 
Gear, differential. R. H rockman ‘ 808,002 
Gear, yleldable, H. B, Stilz.. . ST,692 


Gearing, differential, Haldeman & Brockett. 808,047 


CUSHION 
BUTTON 
CLASP 


LIES FLAT TO THE LEG — NEVER 
SLIPS, TEARS NOR UNFASTENS 


!. H. Pleakharp 
Generator, W. H. Thayer 
Glass articies, forming, M. Harloe 
Glass melting pot, C . Betz... eseda rane 
Golf elab, J. & D. Foulis ° 807,726 
Grain separator, J. 8. Walch 807,978 








Patented April, 1905 
Is the EVER READY CARD INDEX CABINET for al! professional and 


Grapple, automatic supporting, A. T. Dudley 897,811 | -oomercial tines of besl 
Grate bar, W. MeClave «<0... .-.+- 801-7065 | Corate and metholleal. Ne No locks. Shnple dod durable.” Made in'6 sises. 

iTinding machine separator, a vernhs.. tone Priee, e2. 00 api ex 

; ~ me 7T.5G press prepaid. EVER READY 1 

Gun, recotl, J. Krone 507.50! | MIG. CO., 60 Commercial-Tribune Bidg., CINCINNATI, 0. a. a 


Gun sight, Bassell & Blenkner 807 998 
Gun sight, combined globe and open, Bas- 


sell & Blenkner ° . 807,711 








" ea GEO. PROST 0O., Makers 
Boston, Mass.,U. B.A. 


EASY wemmndl 














Harrow, J. M. Ulsh . SOT. 700 
4 PERPECT 
Hate, Aicect wots r for, H. B. Morris per nd Fig Rg re al THE 
Hay ooek, ¥ Jenten : , ans pL Flat -Opening by the leading authority on Aerodynamics, of to: 
Headlight, locomotive. M. Johnson 807.840 AND AMERICAN SCPPLEMENTS @46"an and 94 oC lrice’ M) 
cents each, by mail. Munn & Company, ar Fiasalibes. 


Heating system for buildings, E. J. Greene. 807,819 
Ileel for boots and shoes, composite, F. W 
Hunt 
Hide treating apparatus, F. B. Hinkson 
Hinges, pintle retainer for, B. W. Lewis 


Self-Indexing 


Most convenient for 
ce books, route books, 
ocket ledgers, meter 


New York City, and all newsdealers. 


The Most Modern Marine Motor 








Holdback, safety, J. A. Downs eng: t book 
Holder, Martin & Kennard , and all forms of records which should ie kept i omen aint, 
accessible fori, Better than any card These *U nimatie” Raving the wemut sopld qpsed and 


weighing least per p. and pos 
sessing the fewest parts isthe Van 





Horse ch 





king device, B. Gezon 
books are bound im full, genuine, flexible, black leather, are 











Horse controlling device, J. Cherry rfectl fiat peal na ob fa i 

Hose coupling, P. Roulstone opening a ects may matantly 

Hose coupling, W. H. Brewer : Inserted or od from any sony. eperets, simple, reiabie, 

Hose coupling, J. Z. Cagle . The fallowten sizes sent postpaid on receipt of price: clean. Great power. Perfect con- 
trol. Always ready. Every stroke 





Hose, machine for inserting cone and 
cleans the cylinder. 



























nipples into, D. K. Fullerton, et al enceien " @eng  [Capac.er Covent ¢ 
Hydrant, CC. L. Howes USE No. FDING § er Coven ‘om. 
Hydrocarbon burner, W. EB " MeConnell. . _ ie site| Incuss ; Leaves} “**™ VAN AUKEN- syeraue co. 
Ice putting device, F. Walker ; ; ‘ Vest Pocket | 919 ? : ee a ee Yonkers, N. Y., U.S.A. 
0 ? x4 \ 50 90.85 ones 
J. 8. Barnes..... : “ « “412 44 | 4g x 2 bo 
presenta Cont Pocket | “tis ] 8% | 8338 ee ih 2 E 
eiumeidt 22222255: Pest Sx |i s | ts HE EUREKA Cup 
jon coll, P. Hoffmann A “= a | 6a Hm | 64 x 9% 198 1.15 The most useful article ever invented 
Injector, G. W. } ‘ rea nd ‘ 758 * | ta2 The | The 4h 125 2.10 —— rpose. fm ete A to Law- 
Inking pad and holder the refor, J. F. Ames Desk... 1132 nN i 2 OK 125 3.90 ers, editors, Students, La Insur- 2 
Insulating casing for wire connections, I ee QE 9 URE wS: “peo. and b gen- 5 
A. Kling .. i 19 other sizes earried in stock —— Book marker and paper eli. 
Ironing and shaping machine, edge, Cun- Stock ruling : Quadrille, Unruled, Dollars eat Can, Faint Lines, Does Az mutilate the paper. Z 
ningham & Stebbins Double Entry Ledger and 4-Column Price-Book Rating. ly. In boxes of 100 for he. a 
To be - bad. of all Douleetior, stationers Nn 


Send for ‘gamete sheets and complete catalc t 
line of loose-leaf ute ; owls iad ene i 


ironing board cover clip, W 2 & Gc. L 
E 
Sieber & Trussell Sits, Co., 6008 Ladindo Ave., St. Louis 


of pri 
ufactured b c 
Pin Ce., he in B edness id. N. SNey. 














Irrigating ditches, ete., fish sereen for, y. 
B a ‘ 








Jar clamp, 8. R. Grav 
olst hangers, making “weoushe metal, J 
Crat ° ‘ eevee 
Knob lock, 0. C. Cail 
Labels or stickers tn fillet form, automatic 
machine for feeding, moistening, and 
eutting, J. D. Humphrey........ ved 
Lacing hook holder, J. C. Telfer 
lame and lantern § holder, 
fathews 





Roberts & 

Lamp burner, F. J. Lender 

Lamp burner, R. H. Maple 

Lamp burner, Ross & Boyles Sabai 

Lamp contact, electric hand, G. L. Pat- 

terac . ee 

Lamp, headlight, Hl P. Wellman 

Lamp, time controlled, T. W. Hunt 

Lamps, combined socket and plug for in- 

neandescent, H. W. Gremmels ° 

Lampblack-making apparatus, G Weeelin. ay 

Last, Engelhardt & Folach 

Lathe center indicator, A. F Henrikson. 

Lathe, crank shaft, W. H. Lacas 

Leak stopping gland, J. P. Hanson ee 

Leather and other fibrous material, machine 

and apparatus for dying out, H. C. Gros 

Ledgers, account books, record books, files. 
‘ete., lock for the adjustable backs of 

loose leafed, A. D. Hulquist.. ots 


BY SUBSCRIBING 
FOR THE 


Leg. artificial, J. T. Apgar 

Level, grade, distance, and elevation finder, 
combined, C. B. Rarelay 

Level, spirit, T. O. Sharp 

Lever, breech block operating, G 

Life preserver, L. L. Smith 

lAfting jack, A. J. Slonecker 

eeites jack, F. L. Gormley 

Light. See ‘Skylight 

Lightning arrester, E. 8S. Moorer.. 

Lime, hydrating, C. Ellis .. a 

Ldne casting machine, F. C. Luc ke @’ Alx. 

Liquids, biological pertpeation of, W. P. 
Dunbar . $e 

Lock alarm mechanism, J. R Wellette ‘ 

Locomotive fire box, J. Nilssc 

Loom for weaving, A. Teche noe ot 

Loom let-off mechanism, T. A. B. Carver.. 

Loom, narrow ware, A. & 8. Widmer...... 

Loom take-up mechanism, Cc. F. Roper 

Lubricator, Le cages . 

Labricator, J. Trotter . 

Mail box, H. H. Mowers, et oo 

Mall box fastener, E. F Wallace eese 

Mall crane, B. F. Myers 4,8 

Manure spreader, L. Kniffen 

Map case, BE. G. Dann : 

Measure, automatic liquid, T. A. Davis 

Measuring and recording instrument, auto- 
matic electrical, P. Rasehorn 

Measuring instruments, casing and te ~rminal 
block for electrical, W. 3 Bradshaw 

Measuring vessel for liquids, H. C. Dehn. 

Mereury and amalgam separator, H 
Horstmann 


Gerdom 


for marking, G. EB. McCaffrey. . 
Metal fabric for use in concrete and other 
purposes, J. F. Golding ees St 
Metal screen, G. F. Cramer.. : 
sem eapasater, centrifugal, B. ‘A. 0. Prol- 
us 


cientific American 


Mine shafts, movable landing for ‘the cages : wets ey AND 


or corves In. C. A. Bickelber 
Mirror support, J. M. Conroy .. ee 
Mitering machine, step, J. B Weir. . 
Mold euogert. © W. & Jackson a 
Molding flask. Hepp & Born 
Mortising tool, 0. € fysong.. 
Motor, C. BE. Yetman ..... i be snee be 
Mower, lawn, F. H Preshenberg cases 
Mower, lawn, J. H. Auble sous ° 
Mower, pes, 4 Jackson .. 
Multiplying vice. 8. de Gomila. ¥ . 
Music, ete., binder for, BE. F Flanagan oat Combined Rates, $7.00 a Year 


Muale leaf turner, K. R. Richardsc 807, : 
Musical instrament, mechanically contraited, deiinilplaiatitinee 
MUNN & CO., 361 Broadway, New York 


cientific American 
epplement 





MeTammany .. : : 
Natis or spikes, claw of tools for drawing, 
a. Sly ee 
ou applying implement J. ¥. Parhart. 
Ol engine, eruc dD. Lyon. 
1, grease. and "the ibe trom ofl bearing 
weterial, extracting, F. J. Maywald.. 
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Before the cold 
weather sets in 


Geta 
Residence 
Telephone 


It saves exposure. 

It saves doctor's bills. 

It means convenience and economy. 
Rates are low. 


NEW YORK TELEPHONE CO. 
15 Dey Street 








$5.00 Water Motor $3.50 


Morton's $5 Divine Faucet Water Motor 
for c hmited time $850, complete 
Guaranteed. ttached to any faucet. 
For. poliohing, sharpening and grinding. 
Runs all kinds of light machines like 
washing and sewing machines. 

and most powerful water motor. Outfit 
includes emery wheel, buffing wheel. 
wooden pulley, and pulishing material. 
Money peered if not satisfactory— 
none C.0.D. Order now, or write imme- 
diately for free booklet. 


MORTON MFG. COMPANY, Dept. C, 
130 Fulton Street, New York. 


| CAN SELL 








= 


Bo orlet. explaini pew 

mailed EE. "Pittee 

yeais’ Mis 2 e Patent Sales 

exclusively. If you have a 

Patent for sale, call on or 

write 

WILLIAM E. HOYT 
Patent Sales Speelalist 

290 0, veontacensiiwee N. ¥. City 





444 44444444 
aad FRUPTTITS 


R SCHOOL OF 
AUTOMOBI LE ENGINEERS 


IncoRPORA 


146 West 56th Street, New York City 
A HIGH GRADE SCHOOL OF INSTRUCTION 
FOR CHAUFFEURS AND AUTOMOBILE OWNERS 
Day and evening classes. Now enro)ling students 
Write, call or phone for particulars. Tel. Cotumbus 4314 


4464444444446 44444444444444446664 
A ppp hp ppp ppp pbb eed 





4446466466666664 
44444444444644%6 
POPS OOO4 444044 











ROTARY PUMPS AND ENGINES. 
Their Origin and Developm ent.—An im 
papers giving a historical resume of the rotary pump 
and engine from 1588 and iliustrated with clear draw- 





ings showing the construction of various forms of | 


pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109, 1210. 1101. Price cents 
each. For sale by Munn & Co. and all newsdealers. 





WIRELESS TELEGRAPH 
The “ Telimco ” Complete Outtit, comprising 1 inch eo Coll, ome 
Key, Sender, Sensitive Relay, Coherer, with saheanes Decoherer 






Sounder, 4 Ex. Strong Dry Celis, all uéversary ool fodindlen 4 | 


and eatch wires, with full jostructions and diwrams, @».50. Guaranteed 
to work ap te one mile, Send for Eiust. Pamphlet & 64-page catalogue, 
ELECTRO IMPORTING CO., 32 Park Place, New York 


ous . 


GRINDER 








Pa no Le . no v saves. . ¥ M4 
piping required 0 supply it wit 
Always ready for use. Sim- 


wate: 
lest ‘in construction, most efficient 
im operation. Price will interest you. 


WwW. F. & JNO, BARNES CO., 
Established 1872, 
1999 Ruby St., iis 


SUBSTITUTES FOR COAL 


Are described from the technical 
standpoint in the following Scientific 
American Supplements. 











Each Supplement named costs 10 cents 
by mail: 


COMMERCIAL USES OF PEAT. 
SCIENTIFIC AMERICAN SUPPLEMENT 1324. 
The article enumerates the principal t 
bogs and states their financial possibilities, 

GERMAN BRIQU ETTING MACHIN- 
EBY IN AMERICA. ScIenTIFIC 
AMERICAN SUPPLEMENT 1411, A valu- 
able economic report. 

A NEW ELECTRICAL PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL, ScIENTIFIC AMERICAN 
SUPPLEMENT 1492, The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL DUST 
FUEL. ScrentiriC AMERICAN SUPPLE- 
MENT 1426. - careful consideration of 
German meth 

noet CULTIY ‘ATION AND PEAT 

NDUSTRY IN GERMANY. Scren- 
ie Saeonmeaie SUPPLEMENT 1481, An 
excellent critical review. 

DOMESTIC COKE ane. BRI- 


VENS, Bs; 
SCIENTIFIC AMERICAN SUPPLEMENT 12131, 
A valuable monograph by an expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUETTING. Scientiric 
AMERICAN SUPPLEMENT 1224, An article 
describing and illustrating an American 
briquetting machine, 


Price 10 cents each, by mail. 





Order through your Newsdealer or from 
MUNN & COMPANY 
361 Broadway NEW YORK 
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Lat 

Ores, concentrating, A. Schwarz...807,501 to 807,506 
| Organ, EB. M. Skinner 807,510 
| Gees producing apparatus, W. 964 
| Package carrier, O. M. Gould.............. 042 
| Packing gland, W. A. Bole..............+.. 807,538 
Packing, piston, W. J. Kane.............0+ 807,470 
| Soaeins. shaft, R. Whitaker .............. 807,981 
Padlock, F. Soley ..............05. 807,785, 807,877 
Paper blanket or rug, J. Haworth......'.... 807,821 
| Paper cutting machine, T. ©. Dexter....... 87,730 
; Paper fabric, machine for making rein- 

Geese. BT eee ns cvcesecsbtscensscne 807,756 
| Paper feeding machine, F. L. Cross.808,018, 808,019 
Paper machine suction box, C. Potter...... 807,772 
Parachute, ©. W. Van MME si wv cccapivcwas 807,977 
| Paste preas, C. R. Splivalo ............... 807,972 
| Pasting apparatus, R. A. Pelbam.......... 807,685 
| Pasting device, H. H. Walker............. 807,887 
Peat, treating raw, C. Schlickeysen........ 807,688 
Pen, fountain, W. W. Sanford.............. 807,500 
Phonic apparatus, D. Higham ............. 808,052 
Photographic film cartridge, H. L. Gray.. 807,458 
Photographic prints, coloring, R. Isenmann. 807,032 
Piano attachment, 8. D. Beum......... +++» 807,714 


j 


SR re 
Planter, potato, W. E. Bakeman........... 807,898 
Plastic material, soueraiee <4 making ar- 

ticles from, W. P. . 807,630 
Plate cleaning machine, L. °G. “Hii Bheneugees 807, 
| Pocket, safety, Hay & Bieber.............. 807,741 
| Pod opening machine, D. Gordon........... ROT. 
| Pole changing device, H. O. Rugh......... SOT, 
Pool table attachment, Hege & ominger... 808,051 
Post. See Binding post. 
Postal card case, Burgy. . 807,719 
Powder, apparatus for ma 

Gentien & Waddell .......... 


YOUR PATENT | 


| Protective 


rtant series of | 


Pump, fluid motive power, 

WOEER cdc cndcccscscccsccccccccvece 
Pump rod coupling, ie B. Lester... .... sees 
Pump, rotary, C. Nobo ........cceeeseerces 
Rail bond, L. B. F EE bewdicccivvwcend 
Rail joint, A. BW Calhoun ...........-+++6: 

Rail joint, A. T. McBihaney............-- 

Rail joint, T. D. Allen ..........6+-eeeeees 

Rail joint construction, F. Sherwood........ J 
ilway and other rolling stock, buffer 
coupling for, J. T. Jepson............+- OTT 

Railway appliances, electric controlling 

mechanism for, W. Weld... cccrvccvcee 807,431 
Railway, electric, F. Adams .............-++ 807 984A 
Railway gate, G. W. Dow ney aesentenbwens 807,543 
Railway gate, J. H. Elward ...... 807,544 
Railway rail joint, J. 8. Goodwin. . 808,040 
ome { signal, electric, Ammann « - JOHN 

MONE nk Gk deed D> basen ews bee ave bb eked 807,707 
Railway signal repeater, F. B. Wiegand, 

GE GD nnd dpwnlncce Céss Kacesvecdcctenceoas 807 ,590 
Railway signaling, 8. D. Strohm .........- 807,645 
Rallway signaling, I. Kiteee ........+.++++- 807,829 
Railway signaling appliance, electric, Am- 

mann & Campbell ............--eeese0. 807,800 
Railway signaling system, H. Bezer........ - 
Railway switch, Brunner & Smith .......-- 7, 
Railway switch, V. Angerer .......-.....+> 807,801 
Railway switch, J. F. Barkley ........--.- A 
Railway tie, Ww. M. OG ceccocccerccocses 
Razor strop, 8. D. Rice... .....--.--eseeeee 307 
Recording appliance, electromagnet An- 


Oller, RB. 


Optical inst rement, 
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We SR eS rarer eer 
Giass, sheet and peture, Semon Bache & 
RR Se ee er rr 
Gum, owing, American Chicle Co. ....... 
Hatr goods, human, 8. Stein...............+ 
Hair remover, De Miracle Chemical Co. 
Hats and caps, men's and boys’, J. Samuels 
WO, ceccccessccsesevccsecesescesess 
Hata, felt, M. F. Mason ..........-..es00. 
Hosiery, Abraham & Straus .............. 
Ineandescent mantles, G. G. Ramadell...... 
Insulating material linings. Keystone Hair 
DONONS CM Sop ddocesevcvecas i 
Knives and razors, Gray and Dudley. Hard- 
ware Co. eb eesescseove 
Knives, machine, Loring ‘Coes k RD 
Lamp glasses and globes, Macbeth-Evans 
SORE CR. 5 Fac Veebavecandccedeuses 
Bdmlonent, FJ. WEele once ccccccncvessavs 
Medicine, cough, J. Perry ..........0+--00. 


BUILD YOUR OWN ; 
GASOLENE MOTOR 

For Motor-cycle, Stationary, 

Marine, or Automobile, 

We furnish rough eaxstings oF 

finished motors, Seud stamp, 

for catalogue. 

STE F FEY mpe . © 

41 Girard Ave., Phila 


Cement, Portland, German-American Port- 
land Cement Works 
Cement, Portland, Houston Brothers Co.... 
Cigarettes, Carreras & Marcianus Cigarettes. 
Cigars, Juan F. Portuondo Cigar Mfg. Co., 
271 


Coffee, 


Independence Coffee and Spice Co.. 
Coffee, roasted, Merchants Coffee Co....... 
Collars and cuffs, Fellows and Co.......... 
Corn shbellers, Sandwich Manufacturing Co.. 
Corsets and corset waists, Kaiamazoo Corset 


yieee goods, Massachusetts Cotton 





Cott m 
Mills 


Driers and parts thereof, 
tile Machinery Co. . 
egiass lenses, Bk 

Fr oy extracts, Citizens’ 


RU <dxwed bai senes bas sanepcees danke 
Fiow *s. 8. PRR DR. i gscacdaaveiacpeke> 
vier. wheat, John ¥. Meyer & Sons pains 
Floor, wheat. ©. B. Smith & Brother... 


Medicines for the blood, 8. B. ey 
Metal, antifriction, William A. Ha 
Son's Co. Terre er errr C ere ee ee eee eee 
Metal in certain named forms. ‘Dilworth, Gil- 
vert & Towne .. 
Mineral spring water, 
Springs Co. ........ 
Mustard, Stickney & Poor Spice Gas» 
Mustard and spices, Stic kney & Poor Spice 
Wk iesvibestunessio-s 
Olives, Francis H. 
Olives, C. Gulden . 
Organs, Hamilton Organ Co... 
Overalls, coats, vests and trousers, A. 
& Sons . 
Pens, fountain, L. E. 
Periodical, trade peeenel, 
ing, Incorporated 
Piano actions. Wessell, 
Pianos, F. G. Smith ee 
Remedies for diseases of the throat, lungs, 
and nasal organs, Lanman & Kemp 


: “Manitou “Mineral 





WwW aterman Co.. 
Marine Engineer- 


Remedy for certain named diseases, L. W. 
Perdue Lee RES PR EOE SL Deaee Our nee wes 
Rheumatic foot powders, Farr Re smedy Co. 
Roup cure and louse and mite destroyer, 
Vaporene Mfg. Co. Sveeceasseses 
Salve, L. Minder ........ ose 
Seales and acale beams, Peck, Stow & 
Se. ES inn kh cack dlc she lees beamed 


Fellows and Co.. 
polish, and preser- 


and cuffs, 
blacking. 


. collars, 

> dressing, 

vative, C. W. Sutton 

Shoes made from leather or a combtnation of 
M 


leather and cloth, W Koblens..... 
Shoulders, backs, hams, and bacon, Cudahy 

Brothers Co. ° 
Shovels, spades, and aeons Ames “Shove 1 

and Tool Co ngesesns pe ewe anes 
Speedometers, E. S. Lea jreséaves 
Stee a Crucible Steel © ompany of Amer 
Btecl. “park Steel Co. ¥ 
Suspensories, jock strap. Sharp ‘& Smith. es 
Tacks, carpet, H. C. Tack Co, em 6oaatie 


Tonic, J. Pe ory SESCRE PSG Pe eer et 
Twine for binding grain, P. E. Cooper 
Undershirts and drawers, fleece lined cotton, 
Union Mills ie 48,204 


Undershirts, sweaters, snd drawers, L. 
Strauss & Co. 


Washboards, American, 


Washboa rd Co... 
4 


Watches, watcheases, and watch movements, 


‘ew York Standard Watch Co........ 48,247 
Whisky, Binthenthal & Bickart............ 48,220 
Whisky, & FOREPUE accvecscsevses - 48,224 | 
Whisky, Kaufmann Bros. & (o. ...... 48,226 
Whisky, M. Lange .... dad ee ee balks 48,228 | 
Whisky. J. Rauber & Co. PEP PH ee 48,224 
Whisky, Star Distillery Co................ 48.238 
Whisky, A. E. Norris . 48,248 
Whisky, J. A. Bokel Company of Baltimore 

ERI Re RE 48,282 

Whisky, R. Monarch 2 .0222005250222. 48,287 

eS ee eee kcens 48,290 

Whisky. Sunset Distilling Co. ............ 48,291 

Whisky, Theobald and Son Co.............. 48,293 

Whisky, Bayer, Schwartz & Co............ 48.207 

Whisky, J. & A. Freiberg ................ 48,298 

Whisky. Theobald and Son RRR IG EN 48,200 

Whisky, Melvale Distillery Co ¥ ... 48,200 

Woolen dress goods, Botany Worsted Mills. 48,273 

Wrenches, nut and pipe, C. E. Bonner Manu- 
TROGETEN GAA ccccsctccsescsccese -» 48.201 

LABELS. 

“Athlone a Scientific Combination Home 
Treatment for all Rectal Diseases,’’ for 
medicine, G. McLaughlin ........... 12,506 

“Compliments of the Season,’’ for cigars 
BOUMEES By Os ons tcc tecsesensccsesone 12,553 

“Jim Key.”’ for cigars, Berkson Bros Sapa 12,562 

“Junior,” for cigars, Schmidt & Co......... Her} 

“TAberty Tie.'’ for cigars, Schmidt & Co.. 2,504 

| ‘‘Maestro,”* for cigars, Schmidt & Co...... 12501 

“Old “ubana,”’ for cigars, Schmidt & Co... 12,555 

“Old om hc ‘,"’ for malt liquors, 

Fe: TROD ee te Chbdebesises vcereves 12.565 
“Prince fh , z ter cigars, Schmidt & Co.. 12,560 
“Propriete Privee, Vichy-Cnsset, Autorisee 

pee I'Etat,”” for vichy water, 0. Robil- 

OG in 6csechcvsssteeesatdedabsencee suas 12,504 

“Radiant,”’ for shoe ‘polish, Schneider & 

SOMES oc 5 chaser swentees certesy score 12.567 
— Donita,"’ for cigars, Schmidt & Co... 12,556 
Senator," for cigars, Sehmidt & Co. ..... 12, 

Senior,"’ for cigars, Schmidt & Co......... 12,557 

*. Army Standard,’’ for seamless balf- 

oo A ree peereyeraopeel 12,569 
“Unele Sam, U. 8S. Army Standard,’’ for 

seamless half-hose, W. B. Beyer....... 12,568 
“Well House Chop,’ for tea, Upham 

OOURONG wn hoo bi 0antns 66ss veces cbneeawes 12,563 

PRINTS, 

*‘A Good Point,’’ for beer, Meek Co.......... 1,515 

“Doe-Wah-Jack,"’ for stoves, ranges, and 
furnaces, P. D. Beckwith .............. 1,519 

“Egyptian Deities,’" for cigarettes s 
AMATEYTOR oo eee eee entre ener re eeeee 1,517 

“Kant eeet, * for gates, Sr sas -Swag’’ Gate 
oo da he cqnitany page Antara 1,820 


“‘Merry lwortd,”* for chewing and smoking 


tobacco, Seiter « Rouges bus 60006 cse0ens 1,616 
Bs Sanitary Squad.’’ for hand sapolio, 
a: ED ae GI. Asc cect tevnenosve 1,518 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 


this offi: for 10 cents, provided the name and 
number of the tent desired and the date be 
a Address Munn & Co., 361 Broadway, New 
or’ 


Canadian patents may now be obtained by the In- 
ventors for any of the Inventions named in the fore- 





going list. For terms a tther particulars 
address Munn & Co., 361 Broadway, New York. 


a 


The 


New 


Escapement 


Remington 
Typewriter 


It sets a new standard for 
LIGHTNESS OF TOUCH, 
SWIFTNESS OF ACTION, 
AND PERMANENT Ex- 
CELLENCE OF WORK. 





Remington Typewriter Company 
325-327 Broadway, New York 


Latest and Greatest | 
Improvement of the Writing 
Machine is the 
























THE NEW REMINGTON 
MODELS also have a new 
Variable Line spacer, New 
Side Guide, New Two 
Color Lever and other 
important improvements 


Branches Everywhere 
















Men and boys wanted to tebe PLUMBING TRADE, 
pays % a day after completing course of ues = 


sited 't t “vslen Se Pium a. tion. 
Positions secared. ROs. OO. PLUMBING 
Prosanaie 2% Tenth Avenue. New York. (incimnati, O. 





COYNE 





ve Macuiners. Ate” vitten 


MFG. CO. m0 Chavon fe -, Milwaukee, W 





& EXPERIMENTAL WORK. 
inventions devetuped. Special Machinery. 
€. V. BAILLARD. 24 Franktort Street. New York. 


RUBBER. Fine eetieg Work 
ra. STEARNS & SUTTON, 228-229 samt 2. New York 


EX X PERIMENTA Worn, etontifie ily 


i Sreemicus & VoLkmer, 8 Fulton Bt 
elephone 5665 Joh’ 


DRYING MACHINES. 





8. BE. WORRFLL 
Hannibal. Mo, 





Sain iachinery designed and, built, to order. 
DIAMOND TOOLS, (t \rametee sx 
mrs At IRERMENTN one 
Experimental & & Model Work 


8o0n.45-51 Rose 8t,N.Y 




















ag Magical Apparatus. |= 


Grand Book Catalogue. Over 700 engravings 
%ec. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 48 Sixth Ave., New York. 





asia. —Our ity i liy devel. ! 
RA. speciotty te secure evel 


jet No. 5. 


= 
and jigs. 
ae 206-428. Oth St., Philadelphia, Pa 





CEMENT BOOKS, How to Ue Portland Cement, ie.; Cement 


age op aah ay att 
Building Construction, 60c, Postpaid on receipt of price. pr hag 


CEMENT AND ENGINEERING NEWS, Chicago, til, 





















































mag ye - | under all conde 
the «Lame Reeieee foe 
from 16 to 100 HL. P, tw oto, 
Write tor catalogue, 

TERRY & CO, 

Managers East: af 
vr and Foreign 

82 Chambery 
ier ten” 
Everything for Beat & Kagine 


MAXIMUM POWER MiNiMUM cost 








mee ys 











are Model or Expertmental 


Egy 
wilAT WE D0—HOW WE Do IT 
eHOnERDES es. Maes. Poe 








MASON'S NEW PAT. WHIP HOISTS 
Adopted by principal storehouses is New Vore a Boston 
Manfd. by VOLNEY W. MASON & €0.. Inc. 


aed ee 


ed Bes °° seer on 


























540 








yew 
Belting & Packing Co. 


LIMITED 














Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 


Write for catalogue. 


91-93 Chambers St., New York 


To INVESTIGATE 


The mechanically correct 
DURYEA, invariably & 
« purchase Deryeas 
are different is the renson 








OURYEA POWER CO., 44-84 Asyrud St., Reading, Pa. 



















CHARTER 
Ageing pod Bost Detace, Combin 


with = 
Gasoline, Gas, Kerosene. 
Send fer Catalogue. 
State Pewer Needs. 
CHARTER SMARTER GAS ENGINE CO., Box 148, STERLING, ILL 


Janian 4 eprtetinn at iowest prices, Best Kaiuiroad 
BCS fe 105 es and Wagon or Stock Scales made. 









ak. ton aseful articies, inciuding Safes. 
‘aehanes, Biecycies, Tovuls, etc. save 
I1CAGO BCALS CO,, ( Cate “ago, Lil, 






. aod & 
copies r 
yA du jteviicater, ap cm, 
az s. om tem (10) 
day ow 
sa per dione “| 


‘ThePelix A.B, Dans Duplicator Co, Daas Bldg, 11) John 8, New York 


t ASBESTOS 


FROM MINES 
R. H. MARTIN, 


OFFICE, ST. PAUL BUILDING 
_ 220 B'way, New York. 








eer 845 
pea be FIBRE 
for Manufacturers use 


The se Plug i Hat 


vy , efficient dew 
































UNIVERSITY ¢ 
SHOE 


( Trade ,- = 

Heaviest oily graia lea —tan 
. Watertight construction oe 
Trials and neary in ible. 


Bend ae pampblet 
. TW ADD 
snes LE hilzsciphta 





fs ee aT 
| DAUSCl L omb 


| Microscepes 


the 
Bausch & Lomb Optical Co. 


MANUFACTURERS 


ROCHESTER, N.Y. 
new vor« 

















Manufacturers of high grade Rubber | 
Belting, Diaphragms, Dredging Sleeves, 


“M5 od 














Scientific American 











JUSTSEND ME ONE DOLLAR 


Cc. O. D. ip tag eitnsal cation i ee 
they 4, 


and I will shi 
this fine Willard Steel’ Ra 
the best range in the world, 


but 


Anyone can sa. 
} will turnish the evidence 


and jeave the verdict to you. After you examine this rae 
if you are satistied in every way, pay Agent $14.00 and frei 


and you 
for the money. 
16-gallon reservoir; 
vice 30x34 ins. 
Shipping weight, 400 ius. 
them giving satisfaction 
testimonials. 


1 become the possessor of the best range in the wor 
The range has six ®inch Jids; 18-inch oven; 
large warming cl: set; 
Guaranteed to reach you ob patrons order. 
Thousands in use and e 

Write for full deseript 


top cooking ser- 


noe one of 
on and 


WM. G. WILLARD 


No. 18 WILLARD BUILDING 
316-220 CHESTNUT STREET 


ST. LOUIS, MO. 








‘BEST’ LIGHT 








Opaque Projector 









Gas Engine Generators = 4 


Steady light from an ordinary 
4 gas or gasoline engine 


10-12 Frank Street 
ROCHESTER. N. Y. 


A M 
ngs, 
rt ~tels and BL oo 


previous pre’ 
in natural col 


Rochester Electric Motor Co. 


Lanters for v- 
ts, Cut Ihietecntors ma ecko, 

the Screen witnout 
vation, brilliantly lighted and 
ors, Send for circular. 


Williams, Brower 4 Earle 


Dept. 6, 918 Chestout St., Philadelphia, Pa, 


aD 



















Even after a year’s service, it 
is not un for a Cadillac 
motor, when given the proper 
care, to develop 20 per cent. 
more power t originally 
rated. Ample reserve energy 
enables the Cadillac to go 
anywhere. 


Booklet N and name ofmsarest dealer och upon 


request 
, 8750; ay ty with detachable 
tT 
+o, b., 


8550; 
$2,500; 


f. & b. Detroit, 
' 


1» $950; Pour-Cyitader Cary Cas, 
CADILLAC AUTOMOBILE CO., Detroit, Mich. 
Member A. L. A. M. 

-~ Light Touring Car, 


































Pressure Gauges, 


Every instrument hy 
sent on 3) days’ nw, 
lars and Specimen Chart. 


isto 
RECORDING INSTRUMENTS. 


nuous records 

y <> ier themselves, 
uarapteed 

Send for Circu. 


The Bristol Comvany, Waterbury. (Conn, 
GoLD “MEDAL, 8ST. LOUIS EXPOSITION, 























every 





Buy the GRIFFIN MILL and get the BEST. 
tandpoint. 

Send for Catalogue and full information. 
BRADLEY PULVERIZER COMPANY, 92 State Street, Boston 


The Greatest Pulverizing 
Machine in the World 


Used Wherever Portland Cement Is Made 
Over 50 per cent. of the Portiand Cement manufactured in the United States 
to-day is ground in the Griffin Mill. 
THE GRIFFIN MILL PULVERIZES MORE CEMENT THAN THE COM- 
BINED OUTPUT OF ALL OTHER MACHINES USED FOR THIS PURPOSE. 
Thoroughly tested by continually successful and constantly increasing use dur- 
ing the past sixteen years. 
Portland Cement Clinker reduced from 34 inch to 





ired fineness in one oper- 


requ 
ation, with no auxiliary apparatus. No other machine made will do this. 


It holds the world record from 






























Deafness Cured at Home 


Don't waste your time and mpuey in experiments. My method cures deafness 
red. Absolute and positive proofs sent on applica- 
tion. Ne pain, no loss of time. The method is my own and cannot be obtained 


and al' head noises tes 


elsewhere, it has been tried and found true, it cures. 
Write today for my book, “ Deafness its 


GUY CLIFFORD POWELL, M.D. 





Cause and Oure.” PREE. Address 
366 Bank Bidg., Peoria, 










ROAD BUILDING 


MACHINERY. 


TOOL KNOWLEDGE CHEAP 


In fact you can have it free! 
This cut represents our new Teel 
Catalogue No. 22. It is cloth- 
bound and contains %0 pages all 
abeut Teols. Full descriptions 
and th ds of ile i 

























purchase from us of $10.00 or over, 


MONTGOMERY & CO, 














cow 
with fte besati 


9 Incandescent Gasoline LAMP 





tures and 
the BRILLIANT ILLUMINATION (100 ci 4 
Makes the electric light look 


pig 4 ae ) 


Agents. il larger 
Sun VAPOR t Tone go. 





as well as 
power) of homes, halls, 
jellow and pale, yet it 
and Liberal Terms 


Bex s39 Canton, 0. 




















operate them. This 
, wie owt tons for anle at 
= . eo that 

















Sur little box —— Mg tells al aii ab about it and 
THE STANDARD COMPANY « « 


*“*“STANDARD’’ 


Two-Speed Automatic Coaster Brake Hub 


Steen wheeling a Ky 7 1 the drudgery. 


Terrington, Conn. 








Any size place, su 
4 simple no electrician 


duit YOUR OWN ELECTRIC LIGHTS 


very detail included: very best mai 
—~ Light ait 
engines used p< awe Fae of bag | or pumping water, 
sawing wood, 
Catalogue describing over 100 > diferent cathts, 20: ress 
BLECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 


la etc. 
ctical, 
Time, 
or Steam 


Por our new 56- 


Do not waste money 
Say Bectost ect attachment all’in one bub. 
rite to-day. 





Ab6446444644 








i Bh i i id 














































sap na Nee 





nee S630: cnn 





